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A STUDY OF THE ESOPHAGUS IN RELATION TO THE HEART, 
AORTA, AND THORACIC CAGE! 


By SAMUEL BROWN, M.D., and JUSTIN E. McCARTHY, M.D., Cincinnati, Ohio 


INCE 1910, roentgenologists have 
S manifested greater interest in the 
study of the position of the esopha- 
gus in the presence of cardio-vascular dis- 
eases. Kovacs and Stoerk (1) are appar- 


Fig. 1-A. 
through its entire course. 


arch of the aorta. (Anterior view.) 


ently the first to introduce the subject, with 
a study of the position of the esophagus 


1 Read before the Radiolcgical Society of North 
America at the Twentieth Annual Meeting, at Mem- 
phis, Tenn., Dec. 3-7, 1934. 


The esophagus lies in front of the spine 
thro The left border of the esophagus 
is slightly compressed at the point at which it crosses the 


in the presence of cardiac enlargement. 
After a long interval of silence, there ap- 
peared, in 1924, an excellent study of this 
subject by Gabert (2), who made a de- 
tailed analysis of the changes that take 


Fig. 1-B. The esophagus lies midway be- 
tween the anterior and posterior thoracic 
walls; in the superior mediastinum it lies 
between the trachea and spine; in the pos- 
terior mediastinum, between the heart and 
descending aorta. (Lateral view.) 
place in the position of the esophagus as a 
result of dilatation of the left auricle. The 
following year Rosler and Weiss (3) con- 
tributed a paper on the position of the 
esophagus in the presence of enlargement 
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Fig. 2-A. The esophagus and heart are displaced to the left. Fig. 2-B. The heart and esophagus 
The dorsal spine presents a lateral curvature, with its convex are displaced backward as a result of the 
border pointing toward the right. (Anterior view.) funnel-shaped chest. (Lateral view.) 


Fig. 3-A. The esophagus is in normal position; Fig. 3-B. The esophagus is in normal position; 
atheroma of the arch of the aorta; dilatation of the the sternum is bulging forward; the spine is ky- 
pulmonary artery; pulmonary emphysema. (Anterior photic; the distance between the esophagus and 
view. ) the descending aorta isincreased. (Lateral view.) 





BROWN AND McCARTHY : 


Fig. 4-A. The heart presents a mitral configuration. 
The esophagus is slightly displaced to the right (not 


seen in the print). (Anterior view.) 


of the left auricle. In this country, Rigler 
published two papers, one (4), in 1929, in 
which he reported the results of his study 
of the visualized esophagus in the diagno- 
sis of diseases of the heart and aorta; the 
other (5), in 1933, dealt with the roent- 
genologic differentiation of lesions of the 
right and left heart and their relation to 
the position of the esophagus. In 1930, 
Paterson (6) contributed a paper in which 
he discusses the position of the esophagus 
and bronchi in the presence of left auricu- 
lar enlargement. 

A review of the above papers reveals a 
very important omission, namely, the 
failure to describe the normal position of 
the heart and aorta and their relation to the 
esophagus, spine, and thoracic walls in 
the lateral aspect of the chest. It is quite 
apparent that, without an accurate knowl- 
edge of the exact position and relation of 
the above structures, no correct interpre- 
tation can be made from a change in the 
position of the esophagus. We also note 
that the chief interest of the authors con- 
sists in the study of the position of the 
esophagus in the presence of dilatation of 
the left auricle. In our studies during a 
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Fig. 4-B. The segment of the esophagus 
which is overlapping the left auricle is displaced 
backward as a result of dilatation of the 
auricle. (Lateral view.) 


period of several years we came across a 
number of abnormal conditions which may 
affect the position of the esophagus. It 


was found that a change in the position of 
the esophagus does not take place in hap- 
hazard manner, but usually follows a 


certain direction, depending upon the 
underlying cause. The following abnor- 
mal conditions were found to affect the 
position of the esophagus to a more or less 
degree: 

(1) Thoracic deformities; 

(2) Pleuro-pulmonary affections; 

(3) Mitral valve lesions; 

(4) Aortic valve lesions; 

(5) General enlargement of the heart 
with or without aortic dilatation; 

(6) Congenital heart diease; 

(7) Dilatation of the aorta with or 
without aneurysms; 

(8) Pericarditis with or without effu- 
sions. 

The roentgenologic study of the position 
and relations of the esophagus has re- 
ceived our attention in previous publica- 
tions (7, 8, and 9). For purposes of com- 
pleteness, a brief review will be presented. 

The esophagus bears a constant relation 
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Fig. 5-A. Great enlargement of the heart; the esophagus is 
displaced to the right; the right border of the heart is probably 
(Anterior view.) 


produced by the dilated left auricle. 


thus, a 


to its neighboring structures: 
change in the size, shape, and position of 
the heart and great blood vessels will pro- 
duce a change in the size, shape, and posi- 


tion of the esophagus. In the antero- 
posterior position of the chest (Fig. 1-A) 
the esophagus is located in front of the 
dorsal spine through its entire course, with 
the exception of the lower portion which 
deviates to the left before it enters the car- 
diac end of the stomach. The following 
structures are crossed by the esophagus 
from above downward: the arch of the 
aorta; the right pulmonary artery; and 
the right bronchus. In the region of the 
arch, the left border of the esophagus is 
slightly compressed. In the lateral posi- 
tion of the chest (Fig. 1-8) the esophagus, 
which is attached to the pericardium by 
connective tissue, lies behind the trachea 
in the superior mediastinum and behind 
the heart in the posterior mediastinum. 
Between the esophagus and dorsal spine 


Fig. 5-B. The esophagus is displaced 
backward through its entire course as a 
result of a general enlargement of all 
the chambers of the heart. (Lateral 
view.) 


lies the descending aorta. The course of 
the esophagus is almost parallel to the 
spine below the arch of the aorta. The 
average distance between the spine and 
esophagus is about one inch. In its rela- 
tion to the anterior and posterior thoracic 
wall the esophagus occupies a midway 
position, thus dividing the thorax into two 
equal parts. Since the heart is located in 
the anterior half of the thorax under nor- 
mal conditions, any encroachment of the 
heart upon the posterior half of the thorax 
is indicated by backward displacement of 
the esophagus. Thus the esophagus serves 
as an important landmark in recognizing 
enlargement of the heart in the antero- 
posterior diameter. There are, however, 
exceptions which will be discussed in the 
following paragraph. 

In the presence of thoracic deformities 
the mediastinal structures may be found 
displaced in various ways. The thoracic 
deformity which is responsible for the 
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Fig. 6-A. The heart is greatly enlarged toward the left 


side, its configuration being that of aortic valve disease. 


Fig. 6-B. The esophagus is displaced 
The backward through its entire course; the as- 


aorta is moderately dilated. The esophagus is displaced to cending aorta is dilated and is encroaching 


the left below the arch. (Anterior view.) 


greatest displacement of the heart and 
esophagus is that of a funnel-shaped chest. 
In one case under our observation the 
heart and esophagus were found displaced 
to the right and backward; in another, to 
the left and backward (Figs. 2-A and 2-B). 
Scoliosis may affect the position of the 
heart and esophagus to a more or less de- 
gree, while kyphosis has very little in- 
fluence upon their position, but the dis- 
tance between the posterior border of the 
heart and spine is increased. 

The position of the esophagus in pleuro- 
pulmonary affections is normal as long as 
the heart and aorta remain in normal posi- 
tion. Any condition of the lungs or 
pleure which affects the position of the 
mediastinal structures will invariably also 
affect the position of the esophagus. The 
displacement of the esophagus will be 
found to be in the same direction as the 
heart and aorta. Tumors of the posterior 


upon the anterior clear space; the descend- 
ing aorta is overlapping the spine. (Lateral 
view.) 


mediastinum, if not too large, will produce 
a local displacement of the esophagus 
without affecting the position of the heart. 
When a mediastinal tumor is of consider- 
able size both the esophagus and heart 
will be found displaced. In the presence 
of pulmonary emphysema (Figs. 3-A and 
3-B) no change is noted in the position of 
the esophagus, but the distance between 
the esophagus and dorsal spine is consider- 
ably widened. 

The displacement of the esophagus in 
the presence of mitral valve disease takes 
place in two directions, to the right and 
backward. The displacement of the esopha- 
gus to the right is explained to be the 
result of rotation of the heart in a counter- 
clock-wise direction, in the presence of an 
enlargement of the right ventricle. The 
backward displacement of the esophagus 
is simply due to an enlargement of the left 
auricle or ventricle or both. The degree 
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Fig. 7-A. The heart shows left ventricular enlargement. 
The entire thoracic aorta is dilated and elongated; the esopha- 
gus is displaced to the left below the arch (not seen in the 


print). (Anterior view.) 


of displacement of the esophagus to the 
right determines to what extent the left 
auricle is responsible in forming the right 
border of the heart in the anteroposterior 
roentgenogram. The backward displace- 
ment of the esophagus determines the ex- 
tent of the enlargement of the left side of 


the heart. If the enlargement is confined 
to the left auricle alone, the displacement of 
the esophagus will be limited to the seg- 
ment of the esophagus which is in direct 
contact with it (Figs. 4-A and 4-6). When 
the left ventricle is also enlarged, the 
esophagus is displaced backward through its 
entire course (Figs. 5-A and 5-B). 

In aortic valve lesions the enlargement 
is at first confined to the left ventricle. 
The esophagus during this stage is very 
little affected in its position. As the lesion 
advances all the heart chambers increase 
in size. The esophagus is then displaced 
backward, but seldom to the same degree 
as in mitral valve disease. When the en- 


a 


Fig. 7-B. The descending aorta in its 
upper two-thirds is displaced backward, 
overlapping the spine. The walls of the 
descending aorta are parallel. The esopha- 
gus is displaced backward and follows 
the curve of the aorta. 


(Lateral view.) 
largement of the heart is associated with 
dilatation of the aorta, the esophagus is 
displaced backward and to the left (Figs. 
6-A and 6-BP). 

In general enlargement of the heart 
without aortic dilatation, the esophagus is 
displaced backward and to the right (Figs. 
5-A and 5-B). In general enlargement of 
the heart with aortic dilatation the esopha- 
gus is displaced to the left below the arch 
and backward. The descending aorta is 
as a rule also found displaced to the left 
and backward, overlapping the dorsal 
spine to a more or less degree (Figs. 7-A and 
7-B). 

In congenital heart disease, the position 
of the esophagus varies a great deal. It 
may be in normal position, although the 
anteroposterior diameter of the heart may 
be greatly increased. Under this condi- 
tion the anterior chest wall is found to 
bulge forward, thus compensating for the 
increase in the size of the heart. More 
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Fig. 8-A. Congenital heart disease in which the heart 
is enlarged; the esophagus is slightly displaced to the 
right; the hilar region is infiltrated with fibrous deposits. 
(Anterior view.) 


Fig.9-A. The heart is of normal size; the aorta is dilated; 
the descending aorta is displaced to the left; the esopha- 
gus describes a semicircle around the arch of the aorta; 
below the arch the esophagus is displaced to the left. 
(Anterior view.) 


Fig. 8-B. The esophagus is moderately dis- 
placed backward; the anterior chest wall is 
bulging forward; the anteroposterior diameter 
of the heart is enlarged. (Lateral view.) 


Fig. 9-B. The ascending aorta is dilated 
and obscures the anterior clear space. The 
descending aorta and esophagus are moderately 
displaced backward. Behind the heart the 
esophagus is in normal position. (Lateral view.) 
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Fig. 10-A. 
of the aorta. 
(Anterior view.) 


often the esophagus is found to be dis- 
placed backward and somewhat to the 
right, but seldom to the same degree as in 
acquired lesions (Figs. 8-A and 8-4). In 
one of our cases, the esophagus was only 
slightly displaced backward, but the heart 
extended beyond the shadow of the esopha- 


gus, descending aorta, and spine. This 
finding was confirmed by a postmortem 
examination. 

Moderate dilatation of the ascending 
aorta or arch does not affect the position 
of the esophagus, but when considerably 
dilated the esophagus is displaced back- 
ward in its upper half. When the arch is 
dilated the esophagus describes a semi- 
circle, the size of which serves as an indica- 
tor to the size of the arch. When the de- 
scending aorta is also dilated the esopha- 
gus is displaced to the left below the arch 
and backward (Figs. 9-A and 9-/). In 
the presence of aneurysms, the direction 
of the displacement of the esophagus will 


Large saccular aneurysm arising from the arch 
The esophagus is displaced to the left. 


Fig. 10-B. The aneurysm is located 
anteriorly, displacing the esophagus and de- 
scending aorta backward. Behind the heart 
the esophagus is not displaced. (Lateral 
view. ) 
depend upon the exact origin of the an- 
eurysm. When an aneurysm arises from 
the ascending aorta or anterior por- 
tion of the arch, the esophagus is displaced 
backward (Figs. 10-A and 10-8): when 
it arises from the posterior portion of the 
arch the esophagus is displaced forward 
(Figs. 11-A and 11-8). When aneurysms 
arise from the descending aorta, the esopha- 
gus is displaced forward and either to 
the left or right (Figs. 12-A and 12-5). 
The visualized esophagus enables one to 
outline an aneurysm to a greater advantage 
than is otherwise possible. This is espe- 
cially true in demonstrating fusiform aneu- 
rysms of the descending aorta (Figs. 11-A 
and 11-/). 

Unless the heart is enlarged, no displace- 
ment of the esophagus takes place in 
simple pericarditis. In the presence of 
pericardial effusion, the esophagus is only 
slightly displaced backward, but the car- 
diac shadow extends beyond the border 
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Fig. 11-A. Heart is enlarged; aorta is dilated; 


displaced to the left below the arch. (Anterior view. ) 


of the esophagus which appears to be en- 
veloped by the latter structure. This is 
to be expected in the case of a flexible 
body pressing upon another structure. Re- 
cently we had two cases of pericarditis 
with effusion, in both of which the cardiac 
shadow extended beyond the esophagus 
and overlapped the spine (Figs. 13-A and 
13-6). After recovery, a re-examination 
of the heart with the visualized esophagus 
was done. The heart shadow was no 
longer found to extend beyond the esopha- 
gus, thus proving the nature of the cardiac 
enlargement. The failure to displace the 
esophagus in the presence of pericardial 
effusion will enable one to differentiate it 
from cardiac enlargement due to dilatation 
or hypertrophy or both, in which the esopha- 
gus is invariably displaced backward. 


SUMMARY AND CONCLUSION 


1. The esophagus occupies a midway 
position in relation to the anterior and 
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the de- 
scending aorta is displaced to the left; the esophagus is 
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Fig. 11-B. The ascending aorta is dilated 
and encroaches upon the anterior clear space. 
The descending aorta is overlapping the 
spine; its anterior border is displacing the 
esophagus forward. Note the fusiform ap- 
pearance of the aneurysm. (Lateral view.) 


posterior thoracic wall, dividing the chest 


into two equal parts. The heart, ascend- 
ing aorta, and anterior half of the arch are 
located in the anterior half of the thorax; 
the posterior half of the arch, descending 
aorta, spine, and posterior thoracic sulci 
are located in the posterior half. En- 
largement of the heart from any cause 
will encroach upon the posterior half of 
the thorax and thus displace the esophagus 
backward. 

2. In pleuro-pulmonary diseases, if the 
displacement of the heart takes place the 
esophagus is usually displaced in the same 
direction. In pulmonary emphysema or 
kyphosis the distance between the esopha- 
gus and dorsal spine is increased. 

In mitral valve lesions, the esopha- 
gus is displaced to the right and backward. 
The degree of displacement of the esopha- 
gus to the right will help to determine to 
what extent the left auricle contributes 
to the formation of the right border of the 
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Fig. 12-A. 


print). (Anterior view.) 


heart. The backward displacement of the 
esophagus determines the degree of en- 
largement of the heart in the anteropos- 
terior diameter. 

4. In aortic valve lesions, the esopha- 
gus is displaced to the left and backward. 
The degree of displacement of the esopha- 
gus to the left will help to determine the 
degree of displacement of the descending 
aorta to the left. The backward displace- 
ment of the esophagus determines the ex- 
tent of the enlargement of the heart in the 
anteroposterior diameter and the degree 
of displacement of the descending aorta to 
the back. 

5. In general enlargement of the heart 
without aortic dilatation, the esophagus is 
displaced to the right and backward: in 
general enlargement of the heart with 
aortic dilatation, the esophagus is dis- 
placed to the left and backward. 


The configuration of the heart shadow is somewhat 
peculiar; the esophagus is displaced to the right (not seen on the 


Fig. 12-B. The esophagus is dis- 
placed forward by a saccular aneurysm 
located behind the heart. Note the 
erosion of the bodies of the dorsal ver- 
tebre. (Lateral view.) 


6. In congenital heart disease the dis- 
placement of the esophagus does not follow 


any definite rule—it all depends upon the 
particular defect or defects in the heart 
and blood vessels. The esophagus is fre- 
quently found to be displaced to the right 
and backward, but seldom to the same de- 
gree as in acquired lesions. Very fre- 
quently the anterior chest wall is found to 
protrude forward to compensate for the 
enlarged size of the heart in the anteropos- 
terior diameter. 

7. In the presence of dilatation of the 
aorta without cardiac enlargement, the 
esophagus is displaced to the left and back- 
ward only behind the great blood vessels. 
When the heart is also enlarged the esopha- 
gus is also displaced behind the heart. In 
the presence of aneurysms, the position of 
the esophagus will help to differentiate 
between aneurysms arising from the as- 
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Fig. 13-A. The heart is greatly enlarged toward both sides; 


the esophagus is in normal position. (Anterior view.) 


cending aorta and anterior half of the arch, 
and those arising from the posterior por- 
tion of the arch and descending aorta. 
Thus, backward displacement of the esopha- 
gus will indicate the origin of the aneu- 
rysm to be the anterior portion of the aorta, 
while forward displacement of the esopha- 
gus will indicate the origin of the aneurysm 
to be the posterior portion of the aorta. 

8. In the differential diagnosis between 
enlargement of the heart and pericardial 
effusion the determination of the position 
of the esophagus will prove of great help. 
In enlargement of the heart as a result of 
dilatation or hypertrophy or both, the 
esophagus is invariably displaced back- 
ward and either to the left or right. In 
the presence of pericardial effusion the 
position of the esophagus is almost un- 
changed. In the lateral position, the 
heart shadow is seen to extend beyond 
the shadow of the esophagus and often also 
the bodies of the vertebra. 
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Fig. 13-B. The esophagus is slightly 
displaced backward behind the heart; 
the heart shadow extends beyond the 
shadow of the esophagus as if envelop- 
ing it. This was a case of pericarditis 
with effusion. (Lateral view.) 
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DISCUSSION 

Dr. Leo G. RIGLER (Minneapolis): 
I am pleased to hear the excellent presen- 
tation by Dr. Brown of this study. It has 
always been a source of some astonishment 
to me that the method which he has de- 
scribed has not been more generally used 
by roentgenologists. Since I first pre- 
sented our work on this subject in 1929, we 
have used it consistently in our hospital, 
and have found it of the greatest value in 
the diagnosis of diseases of the heart and 
aorta. The esophagus, filled with barium, 
gives us an excellent opportunity to deline- 
ate the right and anterior borders of the 
aorta, a matter which is very difficult to do 
under other circumstances; particularly, as 
Dr. Brown so beautifully shows, in aneu- 
rysms of the descending aorta, the proce- 
dure is of very great value. My own feel- 
ing has been that in aneurysms of the as- 
cending aorta, before the aorta turns into 
the transverse portion of the arch, the 
esophagus is very little affected because of 
the anterior position of this part of the vessel. 

I must take issue with Dr. Brown, how- 
ever, upon the question of the value of the 
esophageal displacement in the differentia- 
tion of lesions of the right and left heart. 
While it is no doubt true that there may be 
a minor displacement of the esophagus in 
congenital defects of the heart, even though 
the lesion is confined to the right side, 
these displacements are very small in com- 
parison to the general enlargement of the 
heart. I did not mean to say that there 
was never any displacement in the right- 
sided lesions, but the important point is 
that the displacement is so small in degree 
in comparison to the general size of the 
heart, as shown in the postero-anterior 
view. Obviously, it must be borne in 
mind in this differentiation that occa- 
sionally congenital defects affect the left 
side of the heart. Not only that, but oc- 
casionally acquired heart disease may be 
confined to the tricuspid or pulmonic valves. 
Under those circumstances, of course, this 
differential point does not hold good. 
Where the lesion is confined to the right side 
of the heart, whether it be due to a congeni- 


tal defect or to chronic disease of the lesser 
pulmonary circulation, there is very little 
opportunity for displacement of the esoph- 
agus. The reverse is true in those lesions 
which affect the left side, particularly, of 
course, mitral valve disease. We have found 
it to be an important differentiating factor, 

I should like to call attention also to 
what appears to be somewhat of a miscon- 
ception on Dr. Brown’s part, which I may 
be able to clarify. This concerns itself 
with the point made as to the possibility 
of distinguishing pericardial effusion from 
other lesions by the appearance of the 
shadow of the heart, apparently lying 
posterior to that of the esophagus in the 
lateral view. If we recall the appearance 
of the thorax in a transverse section taken 
at about the level of the ninth thoracic 
vertebra, it becomes obvious at once how 
such a thing could occur from any en- 
largement of the left heart. The left ven- 
tricle enlarges posteriorly, but it lies well 
to the left of the esophagus, which is ex- 
actly in the mid-line. For this reason a 
posterior enlargement of either ventricle 
may occur in which the entire dilatation 
will be completely to the left of the esoph- 
agus; in the lateral roentgenogram the 
enlarged chamber of the heart may thus 
appear to be posterior to the esophagus 
without displacing it whatever. It is ap- 
parent that no displacement will occur in 
cases in which the enlargement is well over 
to one side of the esophagus. It is true 
that occasionally left ventricular enlarge- 
ment of marked degree will displace the 
esophagus. This occurs under such condi- 
tions as pull the esophagus over somewhat 
to the left and the massive enlargement of 
the left ventricle carries it toward the mid- 
line and therefore brings it in contact with 
the esophagus. Under other circum- 
stances, a rather marked enlargement of 
the left ventricle may occur, causing it to 
extend far posterior into the shadow of the 
spine, in the lateral view, without affecting 
the esophagus whatever. 

May I compliment Dr. Brown upon his 
beautiful presentation of this very interest- 
ing subject. 





APPARATUS FOR SERIAL RADIOGRAPHY AND THE DEMONSTRATION OF THE 
MUCOSAL RELIEF IN GASTRO-INTESTINAL EXAMINATIONS? 


By JOSEPH C. BELL, M.D., Louisville, Kentucky 


be considerable controversy as to the 

best type of roentgen examination 
to use in gastro-intestinal work. Many 
American radiologists depend largely upon 
the fluoroscopic examination. Dr. Lewis 
Gregory Cole is the great proponent of 
serial radiography. The so-called mucosal 
relief examinations have undoubtedly been 
employed to some extent by many examin- 
ers for years; however, recently Berg, Ak- 
erlund and others have written extensively 
on this phase of the subject and have de- 
scribed various types of apparatus for this 
kind of examination. It is not the purpose 
of this paper to enter into a discussion of 
the place of each of the above-mentioned 
examinations in gastro-intestinal work, but 
it is my own opinion that all should play a 
part in most cases. 

I believe that serial radiography and the 
so-called examination of the mucosal relief 
have not come into general use because of 
the lack of suitable apparatus that can be 
adapted to that now in use. I have de- 
veloped such apparatus in my own work 
and I thought that it might be of interest 
to describe it. I make no claim for origi- 
nality in the principles involved, for many, 
if not all, of them have been used in equip- 
ment which has been described in this 
country or abroad. I shall include only 
sufficient illustrations of the films that I am 
making in order to show some possible ap- 
plications of equipment of this type. 


i T THE present time there seems to 
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Figure 1 illustrates a serial tunnel and 
tube support in use in the Norton Memor- 
ial Infirmary, one of the hospitals with 
which Iam connected. It was built by Mr. 
J. W. Fowler, the engineer in that institu- 
tion, at a cost for materials not exceed- 


1 Presented before the Radiological Society of North 
America at the Twenticth Annual Meeting, at Mem- 
phis, Tenn., Dec. 3-7, 1934. 


Fig. 1. 


ing thirty-five dollars. As can be seen, 
the tunnel is mounted with bearings in the 
tilting table, the bearings resting in the 
channel irons that ordinarily support a 
Bucky diaphragm. This particular tunnel 
is not counterbalanced but can be used 
upright by raising it and locking it in any 
position desired. This is not very conveni- 
ent but is less expensive than one which 
is counterbalanced. I use the latter type 
in my Office, however, and it has proven 
most satisfactory. 

The tunnel in my office was made by re- 
moving the bakelite top from a so-called 
polygraph? and the metal back was cut out 
immediately beneath the opening in the 
lead diaphragm in order that fluoroscopic 
centering might be done. The polygraph 
was then mounted in the table with bear- 
ings similar to those used in the hospital, as 
above described. This polygraph has the 
advantage of having a track which permits 
films to be made in any position. In order 
to do so, however, it was necessary to place 
on the back of the polygraph a small metal 
angle iron which could be inserted through 
an opening into the track and thus hold the 
film carrier in place while the exposure in 
the left-hand corner of the film was being 


2 Sold by Picker X-ray Corporation. 
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made, with the patient upright. This angle 
iron is supported by a small rod and spring 
and can be pushed into the opening or with- 
drawn very readily. This tunnel has several 
advantages so far as ease of operation is 


Fig. 2. 


concerned but, of course, is more expensive 
than the one used in the hospital. 

I have a third tunnel, in Saints Mary and 
Elizabeth Hospital, where the tilting table 
has a Bucky diaphragm mountedinit. Be- 
cause of this it was necessary to make an 
apparatus which could be removed when 
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not in use. Mr. Fowler built this one also, 
using small thrust bearings which can be 
locked in place after the tunnel is inserted. 
I have experienced no difficulty in inserting 
the apparatus during the examination, 


Fig. 3. 


This certainly can be done with more ease 
than would be the case if the apparatus 
had to be placed directly beneath the 


patient on the top of the table. It permits 
serial examinations of very ill patients with 
the minimum amount of disturbance and 
effort upon their part. 

The area to be examined is centered fluo- 
roscopically and the films are then taken 
from the opposite direction with a second 
tube which is above the table. This, of 
course, reverses the fluoroscopic image, but 
I find that it does not interfere in any way 
with the demonstration of a lesion that 
has been found during the fluoroscopic ex- 
amination. 

The tube support is shown in detail in 
Figure 2. It was designed by me and built 
by Mr. Fowler. As will be seen, it rests 
above the fluoroscopic screen and inter- 
feres in no way with the usual fluoroscopic 
examination. When films are desired, after 
fluoroscopic centering, the tube is moved 
downward until it is directly over the part 





BELL: 


under observation, and films are then 
made. In machines with a rail-mounted 
tube stand attached to the fluoroscope, 
this tube support is not essential. The 
radiographic tube may be energized through 
an overhead two-way switch connecting the 
generator either to the fluoroscopic or to 
the radiographic tube or by a separate 
machine. I use the latter means in my 
office and the former in the two hospitals 
with which I am connected. 

Figure 3 shows the serial apparatus in 
the horizontal position. 

Figure 4 illustrates a small compression 
band that was designed to use either with 
the patient upright or prone. When up- 


right, the band is wrapped about the pa- 
tient’s body and compression made by in- 
flating the small rubber bladder incorpo- 
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able and will describe further on in this 
communication. 

Many individuals cannot be examined in 
the upright position and yet, in some of 
these cases, localized pressure may be of 
great value in demonstrating lesions. The 
bladder can be placed beneath the patient 
in the prone position, or, for that matter, in 


























Fig. 6. 


rated in it. As will be seen, the cloth en- 
velope has been cut out on the side next to 
the patient and an ordinary automobile 
piston ring inserted into the opening and 
bound in this position. This is a great aid 
in localizing the pressure with the fluoro- 
scope and also permits the compression 
bladder to pouch through the opening, re- 
sulting in more sharply localized pressure. 
This compression apparatus is now seldom 
used in the upright position because of 
other apparatus which I now have avail- 


any other position. It can be so placed 
that it lies directly beneath the area to be 
compressed and then may be inflated until 
the desired pressure is obtained. Many 
ulcer craters have been demonstrated most 
satisfactorily in this manner, together with 
lesions in the large bowel as well. 

One’s first impression might be that such 
an examination would be time-consuming, 
but I find exactly the opposite to be true. 
When I finish my fluoroscopic examination, 
except in special cases, I make eight serial 
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exposures on two 10 X 12 films, centering prone position, rotated to the right into 
over any area where a lesion has been sus-_ such a position that the best possible visy- 
pected. In the usual case, unless lesions alization of the distal half of the stomach 





Fig. 7. Fig. 8. 


are noted in other parts, I center over the and duodenum will be obtained. I also 
distal half of the stomach and the duode- make asingle exposure of the entire stomach 
num, for the large majority of gastric and and duodenum in the direct prone position, 
duodenal lesions will be found in this area. generally using an 8 X 10 film. 





Fig. 9. 


Films may then be made with the patient THE MUCOSAL RELIEF EXAMINATION 
rotated into any position and at any angle 
from the upright to the Trendelenburg. I have been interested for several years 
Usually, however, they are made with the in the so-called mucosal relief type of ex- 
table horizontal and the patient in a semi- amination, described by Berg, but until re- 
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cently have not had satisfactory apparatus 
for this examination. A short time ago I 
visited the Massachusetts General Hospi- 
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the radiographic setting, and vice versa. 
The principles involved are undoubtedly 
well recognized, but, so far as we are con- 





Fig. 10. 


tal and had the privilege of observing the 
work that is being done in that institution 
by Dr. Richard Schatzki and Dr. George 
Holmes. I was more than ever convinced 
of the value of this examination when I saw 
their work and heard Dr. Schatzki discuss 
the subject at the Pittsburgh meeting of 
the American Roentgen Ray Society. 

The apparatus that I am about. to de- 
scribe demonstrates beautifully the mucosal 
relief in most individuals, yet there are some 
in whom it cannot be used because of the 
position of the parts to be examined. It 
has no place in the examination of many 
acutely sick individuals, such as are fre- 
quently encountered in a general hospital 
practice. 

When I became interested in the mucosal 
relief type of examination I experienced my 
greatest difficulty in switching over from 
the fluoroscopic to the radiographic setting 
alter a lesion had been located with the 
fluoroscope. This was done by hand for 
a time, but was not satisfactory. Re- 
cently, Mr. Walter L. Abernathy* has built 
an apparatus for me which permits instan- 
taneous switching from the fluoroscopic to 


_—_ 


* Of the Dick X-ray Company, of Louisville, Ky. 


Fig. 11. 


cerned, they are original with us. I have 
always run my fluoroscope with consider- 
able resistance in the primary circuit be- 
cause, by so doing, tubes seemed to last 
much longer. It occurred to me that, with 
a suitable switch, this resistance might be 
short-circuited and thus prevent a drop in 
the voltage when the tube current was 
changed from that used for fluoroscopy to 
the radiographic setting. I planned to 
change the current by inserting resistance 
in the Coolidge circuit in such a way that 
this could be short-circuited at the same 
time as the rheostat. Mr. Abernathy sug- 
gested that we place a second Coolidge 
choke coil in series with the regular coil in 
the Coolidge circuit, for, he believed, this 
would be much more efficient than resist- 
ance. He also suggested that he wire my 
regular timer into the circuit in order that 
the exposure could be controlled accu- 
rately. 

Figure 5 shows the wiring in the appara- 
tus that we have made. The heavy black 
lines show in a simple diagrammatic man- 
ner the usual primary circuit of an x-ray 
machine, together with the Coolidge cir- 
cuit and the circuit operating the remote 
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control magnetic contactor. The broken 
lines represent the wiring and apparatus 
that have been added by us. A is the main 


Fig. 


control switch of the x-ray machine; B is 
the autotransformer; C, the rheostat; D, 
the remote control magnetic contactor; £, 
the kilovolt meter; F, the primary winding 
of the x-ray transformer; G is the exposure 
switch operating the 110-volt remote con- 
trol magnetic contactor; // is the first fila- 
ment choke coil (of the inductive type); J 
is the second coil (of a similar type), wired 
in series with the first coil; J represents the 
primary winding of the filament transfor- 
mer; K is a single pole switch to short- 
circuit the second Coolidge choke coil at 
any time that one may desire to cut it out 
of the circuit (rarely used, however); L 
shows a triple pole magnetic contactor; 
M is the motor-driven timer (exposures 
ranging from 1/20 to 20 seconds); N is the 
timer exposure button, and O represents a 
three-contact switch. As will be seen, all 
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of the wiring is in the low tension circuit, 
It may seem somewhat complicated, but in 


actual operation it is very simple. 


Operation.—The choke coil (#7) is ad- 
justed so as to give the proper filament cur- 
rent for radiography. This can be done by 
cutting out the second Coolidge choke coil 


with the hand switch labeled K. The sec- 
ond Coolidge choke coil is then placed in 
the filament line with the hand switch and 
is so adjusted that the proper fluoroscopic 
current is obtained. When fluoroscoping, 
the magnetic contactor is in the open posi- 
tion indicated in the diagram. When the 
three-contact switch, labeled O, is closed 
half-way, the holding coil (L) is energized, 
closing the triple pole contactor, which 
automatically cuts out all resistance and 
short-circuits the second choke coil, thus 
raising the milliamperage to that used for 
radiography. The switch also connects the 
return wire from the motor-driven timer to 
the holding coil on the main x-ray trans- 
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former. When the three-contact switch, 
labeled O, is completely closed, the motor- 
driven timer is energized and any predeter- 


Fig. 13. 


mined exposure may be made. As can 
readily be appreciated, all of these changes 
take place almost instantaneously, and I 


have worked with the apparatus suffi- 
ciently long to know that the results are 
satisfactory. The switch (O) may be oper- 
ated either with the foot or with the hand: 
I have used both methods but prefer to 
have the switch attached to the. handle 
that shifts the film into position. 

The cost of material for this apparatus is 
slight and the labor involved in making it 
certainly not excessive. It is not abso- 
lutely necessary to have the timer wired 
into this circuit, for the exposures can be 
controlled by the examiner without a timer. 
This may be of some advantage, for it per- 
mits variation in the exposure time with 
changes in the patient’s position, without 
resetting the timer. 

In order to do work of this type it is nec- 
essary to use a tube with sufficient capac- 
ity for the higher exposures. I have found 
that the Machlet CYR-C tube and the 
tube made by the General Electric Com- 
pany, of a similar capacity, to be very satis- 
factory, and I believe that the Westing- 
house Company is now building one which 


will also answer the requirements. The 
effective focal area of these tubes is ap- 
proximately the same as the old 30-milli- 


ampere radiator type Coolidge tube and it 
was always considered a very satisfactory 
one for fluoroscopy. 

In my machine the amount of resistance 
in the rheostat is such that when it is short- 
circuited and the current changes from that 
suitable for fluoroscopy to that used in 
radiography there is practically no change 
in voltage due to the heavier load. In 
fluoroscoping a very heavy patient, I am 
likely to do so at approximately 80 peak 
kilovolts and a current of 4 milliamperes. 
When the change is made to radiography I 
will secure approximately the same kilo- 
voltage with a current of 70 milliamperes. 
On smaller patients I usually employ a 
much lower penetration for fluoroscopy 
and a correspondingly low penetration when 
making films. This is regulated by the 
autotransformer setting, as would be done 
with an ordinary machine. The exposure 
time varies from two-twentieths of a second 
in small patients up to one-half second in 
very large ones. If it is desirable to have a 
greater spread between the kilovoltage 
used in fluoroscopy and in radiography, 
this is readily obtained by adding secondary 
resistance coils to the rheostat. 

Figure 6 illustrates the film tunnel used 
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Fig. 15. 


in my work when attached to the fluoro- 
scopic screen, with the fluoroscope in the 
upright position. Figure 7 shows in detail 
the two parts of the serial tunnel, the tun- 
nel itself, and the cassette carrier. The 
counterbalancing weight is also shown. It 
is so made that it can be suspended on the 
regular counterbalance of the fluoroscopic 
screen from a pin that is set in the counter- 
balance. Figure 8 shows the same parts 
of the apparatus except that the tunnel is 
viewed from the opposite direction. When 
not in use the counterbalance and tunnel 
are kept in a convenient place and at any 
time may be attached to the machine for 
use in an instant. After suspending the 
tunnel from the fluoroscopic screen an 
8 X 10 cassette is inserted into the carrier 
shown and is moved to the left so that it 
rests behind the lead protection ready for 
use. 

The patient is placed behind the upright 
fluoroscopic screen facing the examiner and 
is then directed to take one or two swal- 
lows of a heavy suspension of barium in 
water. The examiner makes pressure over 
the stomach or duodenum with the hemi- 
sphere of the apparatus by moving the 
fluoroscopic screen and apparatus toward 
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the patient’s abdomen with his left hand. 
The pressure brings the mucosal folds into 
sharp relief and all parts may be examined 
under careful fluoroscopic control. The 
fluoroscopic image is seen on the regular 
fluoroscopic screen in front of the opening 
in the lead shield of the serial apparatus, 
When a lesion is noted or a questionable 
area found, pressure is maintained with the 
left hand, the fluoroscopic switch is opened, 
the film is shifted into place with the right 
hand, and the patient told to stop breath- 
ing. The change from the fluoroscopic to 
the radiographic setting is made, together 
with the exposure, by pressing the small 
button of a switch incorporated into the 
handle of the carrier. 

It is surprising how slight is the pressure 
necessary to bring the mucosal folds into 
sharp relief in most individuals, and how 
easily lesions may be demonstrated when 
they are seen during the fluoroscopic ex- 
amination. It would be possible to make 


serial exposures without changing the 
pressure, but I usually readjust the pres- 
sure under fluoroscopic control after each 


exposure. I have seldom failed to demon- 
strate a lesion noted with the fluoroscope in 
most of the films, regardless of the change 
in the amount or direction of the pressure. 

It isa matter of choice how many expo- 
sures should be made but usually four are 
sufficient. If one is examining the duode- 
num, exposures may be made in various 
positions, including a direct postero-an- 
terior view, together with exposures in both 
right and left oblique projections. In the 
apparatus used by Dr. Schatzki the alumi- 
num hemisphere can be removed and ex- 
posures made without any pressure, by 
placing the opening in the cylinder of the 
apparatus directly over the region to be 
examined. I have made use of this in my 
apparatus and it is of value in showing ab- 
normalities in the contour of the duodenal 
bulb or defects in the margin of the gastric 
shadow. 

I thought of making an automatic lock- 
ing device which would maintain just the 
right amount of pressure after it has been 
secured, but have not done so because this 
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seems unnecessary with the type of ap- 
paratus that I employ. The design of such 
a device would be rather simple but it com- 
plicates the operation. 


Fig. 16. 


ILLUSTRATIONS OF SOME OF THE FILMS THAT 
CAN BE MADE WITH THE APPARATUS ABOVE 
DESCRIBED 


Figure 9 shows serial films of the distal 
part of a normal stomach and duodenum. 
These films show the various phases of per- 
istalsis and, in my opinion, are very valu- 
able in determining the flexibility or lack of 
itin the gastric or duodenal walls. If, dur- 
ing the fluoroscopic examination, one waits 
until barium passes out of the stomach and 
fills the first portion of the duodenum, it is 
rare not to secure at least one satisfactorily 
filled first portion in the serial films and 
frequently this portion is well filled in all of 
them. 

Figure 10 shows a diverticulum of the de- 
scending portion of the duodenum in serial 
films. Figure 11 shows the distal third of 
the stomach and the first portion of the 
duodenum in serial films. As will be noted, 
there is a constant niche-like irregularity 
just proximal to the pylorus, which was re- 
ported to be an organic lesion, whether be- 
nign or malignant could not be determined 
with absolute certainty. At operation this 
was found to be an ulcer and was considered 
to be benign. A second very small ulcer 
was found directly in the pyloric channel. 
This ulcer probably is shown by the irregu- 
larity to be seen in the pyloric channel in 
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the film in the left upper corner of the illus- 
tration. The patient has been in relatively 
good health since the operation. 

Figure 12 shows a deep penetrating ulcer 


VA 


Fig. 17. 


of the lesser curvature near the junction of 
the proximal and middle third of the stom- 
ach, presumably benign in nature. Re- 
examination some two months later, after 
the patient had been under medical treat- 
ment with rest in bed, showed no evidence 
of an ulcer crater at this point. 

Figure 13 shows four serial exposures, 
made with the patient prone, with localized 
pressure over the first portion of the duode- 
num. A definite ulcer crater can be seen in 
each of the exposures. 

Figure 14 is a gastric mucosal relief film. 
This shows a relatively deep penetrating 
ulcer which was located in the posterior 
wall of the middle third of the stomach ap- 
proximately 2 cm. to the right of the lesser 
curvature. This could not be shown in 
profile in any position in which the patient 
could be examined. I do not believe that it 
could have been demonstrated in ordinary 
films, but was shown very graphically in 
each of eight exposures made with the sec- 
ond serial apparatus above described. 

Figure 15 shows serial films of the first 
portion of the duodenum in which no gen- 
eralized deformity could be noted in either 
of the oblique positions or in the direct 
postero-anterior or anteroposterior views. 
In the serial films there is slight flatten- 
ing of the posterior wall of the duodenum 
and in two of the films a slight irregular- 
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ity can be seen near the apex, but I do not 
believe that this is due to an ulcer crater. 
Figure 16 was made with the second ap- 
paratus described, in the same patient as 
Figure 15; a definite ulcer crater can be 
seen in the posterior wall of the first portion 
of the duodenum, indicated by the arrow. 
This ulcer was shown in each of eight expo- 
sures. Many of the exposures show swell- 
ing of the mucosa about the ulcer crater. 
At the time of the examination the patient 
was having severe symptoms in keeping 
with those found in an active duodenal 
ulcer, 

Figure 17 shows the mucosal relief of the 
first portion of the duodenum, made with 
the second apparatus described. The first 
portion of the duodenum was greatly de- 
formed, the changes being characteristic of 
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those seen in an individual with an ulcer. 
There is marked scarring of the mucosa im. 
mediately beyond the pylorus in this film, 
but no ulcer crater can be seen. The pouch- 
like deformity on the lesser curvature side 
is, I believe, due to folding of the wall of 
the duodenum and not to a crater. The 
patient previously had symptoms of a duo- 
denal ulcer but they were absent at the 
time of the examination and had been so 
for some time. 


COMMENT 


The illustrations presented are relatively 
few in number and form only a small part 
of the material that I have available. Iam 
including them only to show some of the 
possible uses of the apparatus above de- 
scribed. 








A RADIO FREQUENCY HIGH VOLTAGE APPARATUS FOR X-RAY 
THERAPY! 


By ROBERT S. STONE, M.D., M. STANLEY LIVINGSTON, Pu.D., DAVID H. SLOAN, M.S., 
and MILTON A. CHAFFEE, A.B., San Francisco 


Division of Roentgenology of the Medical School and the Radiation Laboratory of the Department of 


Physics, University of California? 


INTRODUCTION 
URING the development of the high 
D voltage technic for nuclear disintegra- 
tion purposes in the Radiation Labo- 
ratory of the University of California, 
under the direction of Professor Ernest O. 
Lawrence, one of the authors (D. H. S.) de- 
vised and constructed an apparatus for pro- 


ducing high voltages by the use of a radio 
frequency resonance transformer in vac- 
uum. This method was announced in the 
“Physical Review’’(1) and was amplified in 
another article, soon to appear. Tests 
showed that peak voltages of from 700 to 
1,000 kilovolts could be obtained and, when 
a suitable filament was installed, x-rays 
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) Presented before the Radiological Society of North 
America at Memphis, Tenn., Dec. 3-7, 1934. 

*We wish to acknowledge the generous support of 
Mr. William H. Crocker, of San Francisco, which has 
made this installation possible. The Christine Breon 
Fund for Medical Research has contributed some of the 
funds for the investigations. The original development 
of the method was largely supported by the Chemical 
Foundation and the Research Corporation. The advice 
and assistance of Prof. E. O. Lawrence, of the Dept. of 
Physics, and Prof. H. E. Ruggles, of the Division of 
Roentgenology, have been of inestimable value. 


Diagrammatic representation of the tube and circuit. 


with this range of peak energies were ob- 
tained. When it became evident that such 
an apparatus could be made sufficiently 
practical, arrangements were made to in- 
stall one in the University of California 
Hospital, in San Francisco, for the treat- 
ment of patients. This particular installa- 
tion is described in the present article. 
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PART I—APPARATUS 
Principle—A very high power short 


wave radio oscillator sends its power into 
the high voltage resonant circuit instead of 


Fig. 2. 





Fig. 3. Photograph of the primary and secon- 
dary coils outside of the tank 


into the usual transmitting antenna. This 
high voltage resonance transformer is a heli- 
cal spiral of about twelve turns of copper 
pipe, without insulation, supported by the 
upper end which is grounded to the roof of 


Photograph of the tube, showing the oil pumps, 


the surrounding copper-walled vacuum 
tank. The coil, with its capacity to the 
walls, forms a quarter wave length resonant 
circuit with a voltage node at the top sup- 
port and a voltage maximum at the bottom 
end which supports the x-ray target. The 
high voltage thus is produced entirely 
within the vacuum, exactly where it is to be 
used, and is free from all insulating mate- 
rial. Figure 1 shows the high voltage coilin 
the vacuum tank. 

Description.—The vacuum tank which 
serves both as container for the transformer 
and as the x-ray tube, is cylindrical in 
shape, 42 inches in diameter and 40 inches 
high, with walls of three-eighths of an inch 
steel and end plates of 2-inch steel, the 
lower one of which is removable (Fig. 2). 
The tank is supported by having the top 
plate bolted to channel beams crossing 
the room with the ends securely mounted 
in the walls. A steel ring forms a ledge 
around the bottom of the tank and serves 
the double purpose of supporting the 
necessary lead for shielding and furnish- 
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ing a machined face for a rubber-gasket 
tongue-and-groove vacuum seal for the 
bottom plate. This is supported by coun- 
terweights and can be lowered, to give 
access to the interior. A large pipe for a 


Fig. 4. 


pumping outlet and smaller ones for 
mounting the x-ray filament, primary coil 
insulators, main coil supports, windows, 
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etc., are welded into the tank. Electric 
welding is used throughout. 

The 10-inch pump manifold carries four 
brass Apiezon Oil pumps, 4 inches in di- 
ameter, with a total pumping speed of 300 


Photograph of the essential parts of the oscillator tubes and circuit. 


liters per second, and has one 4-inch pump 
for the second stage and a Cenco Hypervac 


for rough vacuum. Suitable ionization 
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gauges and Pirani gauges are used to meas- 
ure pressures, which are in the order of 
10~> mm. of mercury in the tank. Sealing 
wax is used for vacuum seals wherever ease 
of assembly is required. 

A water-cooled copper lining is used in- 
side the tank to provide low electrical re- 
sistance for radio frequency currents. For 
the high voltage secondary coil, seven- 
eighths of an inch copper pipe is wound into 
a spiral about 15 inches in diameter and of 
12 to 15 turns, in such a manner that when 
supported from the top, the turns hang 
freely about three-eighths of an inch apart 
(Fig. 3). Inside of the main copper pipe is 
a smaller pipe covered with heat-insulating 
material to allow a circulation of water for 
cooling the coil and the target at the lower 
end, which is an internally cooled copper 
block with either a tungsten or a gold face. 
The upper end of the coil is supported by a 
clamp at the top of the tank so that the 
cooling water for the high voltage target 
enters and leaves at ground potential. In- 
stead of connecting the oscillators directly, 
they are inductively coupled to the high 
voltage coil by a primary coil of one or two 
turns of tubing of the same diameter as the 
secondary coil. This primary coil is made 
of copper tubing three-eighths of an inch in 
diameter and is water-cooled. It is sup- 
ported by leads which pass through pyrex 
glass insulators at the roof of the tank. The 
spacing between the primary coil and the 
secondary coil is adjustable. This controls 
the voltage ‘‘step-up”’ and is necessary for 
the exact tuning of the oscillating circuit to 
give the highest voltages. 

The x-ray filament assembly differs from 
those in routine use. The filament itself is 
a straight tungsten wire in the vertical 
plane. This straight wire filament is re- 
cessed 2 mm. back from the open end of the 
surrounding grid. This shield, or grid, is 
connected in a separate circuit so that it can 
be maintained atadesired negative potential 
of several thousand volts. This negatively 
charged grid close to the source of the emis- 
sion of electrons prevents their escape until 
the target reaches a very high positive po- 
tential. Thus, by proper adjustments, the 
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x-ray output can be made to simulate that 
from constant potential direct current. 
This filament assembly is mounted through 
the side of the tank directly opposite the 
face of the target. 

The two radio frequency power oscillator 
tubes were specially designed to give the re- 
quired power at the operating frequency of 
6,000 kilocycles, or 50 meters wave length. 
In each tube six 0.05-inch tungsten fila- 
ments 8 inches long are supported with 
individual spring tension to allow for expan- 
sion in such a manner that they are easily 
replaceable. Each grid is a helix of small 
copper wire wound on and soldered to six 
water-cooled copper tubes. Each anode is 
made of copper pipe 4 inches in diameter, 
with a brass water jacket, which allows a 
thin sheet of rapidly moving water to cool 
the anode. Each is pumped continuously 
by one 4-inch Apiezon Oil pump connected 
through insulating quartz tubing. The 
water for cooling the various circuits is cir- 
culated through rubber hose reels for voltage 
insulation. The grid is spaced from the 
filament and from the anode by glass cylin- 
ders which are sealed to the metal parts by 
wax joints and form part of the vacuum en- 
velope of the tube. 

The oscillators work into a “‘push-pull,” 
“tuned-plate-tuned-grid”’ circuit, the ends 
of the primary coil being directly connected 
to the anodes of the two tubes. A separate 
grid coil is adjustable for tuning. Grid bias 
is supplied by a grid leak and condenser, 
while the anode is supplied by from 10,000 
to 16,000 volts of 60 cycle alternating cur- 
rent power. Filters in the wires entering 
the copper box which completely surrounds 
the oscillating circuit, avoid the radiation 
of radio waves. This circuit is shown dia- 
grammatically in Figure 1, and pictorially 
in Figure 4. 

Protection of the operators and patients 
from the direct high voltage x-rays is ac- 
complished by surrounding the walls of the 
tank with 1.5 inches of lead with an extra 
half-inch in thickness on the operator's side. 
This is installed on the tank by having 
sheets of lead one-quarter of an inch thick 
wrapped around the tank and supported by 
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the ledge mentioned previously. The 2- 
inch steel plates of the top and bottom of 
the tank are augmented by 1 inch of lead. 
Portals for x-ray treatments are cut through 
the lead and also through the walls of the 


= 


covered with lead one-eighth of an inch 
thick, and, in addition, the operators’ con- 
trol bench in the adjoining room is lined on 
sides and floor with lead one-fourth of an 
inch thick. Tests made with a suitable 


Fig. 5 (upper). Photograph of a port, showing the lead shutters to the right 
and above, and the filters partly removed on the left. 

Fig. 6 (lower). Photograph of the tube from the opposite side to that shown 
in Figure 2, showing two patients set for treatments. 


tank, over which steel plates one-eighth of 
an inch thick are welded. To protect the 
operators from the relatively low voltage 
scattered radiation when the ports are open 
for treatment, the walls of the room are 


ionization chamber show the residual rays 
to be well within a safe limit for continuous 
operation for the voltages noted in this 
paper. 

The four treatment ports are arranged 
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with sliding lead shutters one inch thick to 
give any desired rectangular or square aper- 
ture (Fig. 5). A slot for holding lead and 
copper filters is arranged on each port. Re- 
movable aluminum cones are provided to 
locate the treatment area on the patient. 
The ends of these cones are exactly 70 cm. 
from the target. One port giving a maxi- 
mum treatment area of 22 by 22 cm. is di- 
rectly below the target, two ports 15 by 15 
em. are placed on a horizontal level, and 
one port 18 by 18 cm. is directed downward 
30 degrees from the horizontal. Two motor- 
driven cots and three motor-driven chairs 
are used to place the patients in position 
opposite the ports (Fig. 6). 

Operation.—In operation, the apparatus 
is remarkably stable. High voltage dis- 
charges in the tank occur between metal 
surfaces and are harmless. They some- 
times liberate sufficient gas from the metal 
walls to overload the oscillating circuit and 
force it to cease oscillating. This automati- 
cally stops the high voltage, and relays in 
the supply circuits, which are properly set 
for a small overload, open a circuit-breaker 
in the supply lines. A few seconds are usu- 
ally ample for the pumps to evacuate this 
gas and the oscillations can be started again. 
Discharges of this nature occur normally in 
conditioning the apparatus for high vol- 
tages, but are rare when a stable operating 
condition is reached. In daily operation it 
is customary to have one or two such flashes 
during the five or ten minutes required to 
bring the apparatus up to the operating vol- 
tage at the start of the day. Neon glow 
lamps are attached to the oscillating cir- 
cuit to indicate oscillations, and the glow 
flickers or disappears during such dis- 
charges. 

The coil requires over 200 K.W. to gener- 
ate 800 K.V., but by using 60 cycle power 
to supply the oscillator anodes, this maxi- 
mum is attained only during a small frac- 
tion of the cycle. The average power con- 
sumed produces heat in the coil at the rate 
of only 30 K.W. when generating 800 K.V. 
On such a half-wave load as this, the power 
factor is low. A special design of trans- 
former is used to supply the power. It has 
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a 125 K.V.A. rating but only 75 K.W. is 
consumed while actually operating at 800 
K.V. An additional 15 K.W. is continy- 
ously used throughout the operating day on 
auxiliary circuits. 

The chief criticism of this type of appa- 
ratus has concerned its electrical ineff- 
ciency, and many have believed the power 
consumption to be formidable. It seems 
necessary to point out that, although the 
power consumption is somewhat greater 
than for other installations giving similar 
voltages, the cost of power is less than the 
salary of an operator or nurse and is a small 
part of the operating budget. Since the 
cost of power is such a minor item of oper- 
ating expense, it has not been considered 
expedient at this time to provide the appa- 
ratus with one of three improvements, any 
one of which will reduce the cost of electric 
power per r unit to a value almost as small 
as the cost by conventional x-ray tubes, 
These schemes consist simply of enor- 
mously increasing the intensity of the radia- 
tion for a much shorter period of use, which 
decreases the power wasted by the radio 
equipment directly in proportion to the de- 
creased time of operation. Should a situ- 
ation arise in which the cost of power is a 
more appreciable fraction of the over-all op- 
erating expenses, one of these schemes may 
be applied easily. 

General Remarks.—The apparatus is rug- 
ged to an extreme, with its welded steel 
vacuum tank serving both as an x-ray tube 
and a high voltage insulator for the trans- 
former. Punctures such as occur in glass or 
porcelain x-ray tubes are impossible. High 
voltage discharges, which are certain to oc- 
cur when increasing the voltage applied to 
any apparatus, are confined in a metal 
chamber where no damage can result. 
Whenever a discharge takes place, the in- 
herent characteristics of the circuit are such 
that the voltage on the coil drops to nearly 
zero, and a circuit-breaker then opens the 
power supply lines. In other words, it auto- 
matically protects itself from continued 
discharge, and far from causing damage, 
the high voltage discharges merely clean 
the all-metal surfaces so that even greater 
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voltages may be applied. Because of the simple and inexpensive and usually the ap- 

absence of any exposed high voltage con- paratus can resume operation again the 

ductors, the installation can be made in a same day. 

room of ordinary size, instead of requiring REFERENCE 

a large hareiing % surround ~ (1) Stoan, D. H.: Phys. Rev., 1933, 43, 213; 1935, 
The replacement of parts which burn out, 47, 62. 

such as filaments and targets, is extremely (End of Part 1) 
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A PLEA FOR EARLY DIAGNOSIS 
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DVANCEMENT in the diagnosis of 
A phthisis has steadily progressed since 
the classic description of its lesions 

by Ballie and Laénnec. Clinical medicine 
has improved its methods of examination, 
while pathology, bacteriology, and roent- 
genology have added brilliant chapters 
to the study of pulmonary tuberculosis. 
As a result the phthisical patient is recog- 
nized sooner and consumption is not now 
the hopeless disease it was a few years ago. 
The advances in the diagnosis of renal 
tuberculosis have lagged behind those of 
phthisis. There are many reasons for it: 


the disease is more insidious, the symptoms 
are often minimized, and the physical 
signs are not appreciated by the doctor. 


The chief reason, however, is that all of us 
have been less concerned with an early 
diagnosis of renal tuberculosis than with 
that of phthisis. 

The pathogenesis of phthisis is quite 
well understood. The contributions of 
Ghon (1), Ranke (2), Aschoff (3), Tendeloo 
(4) and others have given us a clear con- 
ception of the primary lesion, its progres- 
sion, spread, and effect on modifying the 
course and anatomical changes of a rein- 
fection. Notions regarding the patho- 
genesis of renal tuberculosis are not so 
clear. In the mass of conflicting litera- 
ture there seems to be fairly definite agree- 
ment that a tuberculous lesion of the kid- 
ney is never primary—that it is always 
produced by organisms brought to the 
kidney from a lesion elsewhere. Certain 
embolic lesions of the renal cortex and 
miliary tuberculosis are brought about 
by a hematogenous dissemination. The 

1 Presented before the Radiological Society of North 
America at the Twentieth Annual Meeting, in Memphis, 
Tenn. Dec., 3-7, 1934. 


manner in which the tubercle bacilli pro- 
duce tuberculous pyelitis, papillitis, and 
diffuse caseous tuberculosis of the pyra- 
mids—trenal phthisis—is still debatable. 
There are those, like Huebschmann (5), 
who say that the hematogenous route of 
dissemination is the only one deserving 
serious consideration. Tendeloo (4) ad- 
vances some good arguments to support 
his view that these lesions begin about the 
renal papilla and are of lymphogenous 
origin. Aschoff (6) includes in a discus- 
sion on the subject a description of the 
mechanism of ascending infection, while 
Stoerck (7) points out that if ascending 
infection occurs, we ought to be able to 
demonstrate the progress of the lesions 
from below upward. 

Two questions of importance _bear- 
ing on the early diagnosis of renal tuber- 
culosis are: (1) does a sound kidney ex- 
crete tubercle bacilli and (2) do renal le- 
sions heal spontaneously? That a sound 
kidney does not excrete tubercle bacilli is 
well proven by the brilliant and careful re- 
searches of Dimtza and Schaffhauser (8), 
Medlar and Sasano (9), and Lieberthal 
and Huth (10). It follows that tubercle 
bacilli in the urine mean a tuberculous 
lesion in the urogenital tract. That some 
healing occurs has been demonstrated by 
Medlar (11). It is, however, not of such 
a degree as to exclude the need for surgery 
except in the miliary variety or in cases 
in which both kidneys are tuberculous. 

The crucial question in the early diag- 
nosis of renal tuberculosis, once a renal 
lesion has been demonstrated, is: is it 
tuberculosis and how extensive is the dam- 
age? Any answer worth while must be 
deduced by the combined methods of urol- 
ogy, the laboratory, and of roentgenology. 
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The laboratory has three methods of 
approach to the problem: the stained 
smear from the urinary sediment, the 
cultural method, and the inoculation of 
animals with the suspected material. All 
three are valuable, and all three have 
limitations with which all concerned should 
be acquainted. The smear made from 
urinary sediment and stained for tubercle 
bacilli has the disadvantage that one 
demonstrates only acid fast bacilli. By 
itself, it can readily lead into error. The 
guinea pig method is of more value—it 
demonstrates, when positive, that tuber- 
culosis is present. One gets some idea 
too, of the virulence of the organism. The 
method often fails because animals die of 
intercurrent infection or of one introduced 
with the tuberculous material. 

The cultural method has the advantage 
that it is technically simple, cheap, and 
reliable. It does not, however, demon- 
strate the pathogenicity of the organism. 
Occasionally contamination with molds 
occurs in cultures. We believe that in 


every case of renal tuberculosis al! of the 


methods should be employed. They 
serve to check each other and in that way 
error and delay in the establishment of 
diagnosis are obviated, or, at least, re- 
duced to a minimum. 

Nearly 75 per cent of the earliest renal 
lesions are in the cortex. Subcortical le- 
sions remain closed lesions until extension 
into the pyramid occurs. However, when 
ulceration takes place tubercle bacilli are 
liberated in the urine and an “‘open lesion’’ 
results. Should the lesion be located at 
the tip of a renal papilla, its ulceration 
into a calyx may at once set free tubercle 
bacilli, pus, and blood. One may readily 
understand the difficulty in establishing 
anearly diagnosis of renal tuberculosis in 
cases in which the unilateral or bilateral 
nature of the lesion is in question. Then 
too, according to recent views, a renal 
tuberculosis which was unilateral in the 
beginning may become bilateral at a later 
date. 

In accord with the modern idea of the 
majority concerning the genesis of uni- 
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lateral renal tuberculosis, bacilli reach 
both kidneys even though the process is 
progressive on one side and retrogressive on 
the other. In the latter case there may ex- 
ist a special factor which inhibits the in- 
fecting organism from gaining a foothold. 
Just what the determining factor in the 
genesis of unilateral renal tuberculosis is, 
requires further clinical and pathologic 
research. It is maintained that some de- 
gree of mechanical obstruction to the out- 
flow of urine may exist which renders it 
difficult or impossible to demonstrate 
clinically. 

One may safely state that the instances 
of bilateral renal involvement will increase 
in direct proportion to the thoroughness 
and accuracy of diagnosis. It is to be re- 
membered that one should not overlook 
the possibility of a bilateral infection and 
perhaps subject the patient to an unneces- 
sary surgical procedure. The opposite 
condition may exist, in which a diagnosis 
of bilateral renal tuberculosis has been 
made by error. Such a diagnosis may lead 
to deprivation of surgery when the only 
therapeutic agent is nephrectomy. 

All recent writers on renal tuberculosis 
mention the fact that co-existence of renal 
and genital tuberculosis can be demon- 
strated to a greater extent than hereto- 
fore. One may readily understand that if 
renal or genital tuberculosis is a local mani- 
festation of a generalized infection and 
follow most frequently pulmonary tuber- 
culosis, the possibility of distribution of 
the tubercle bacilli to any part of the uro- 
genital tract is always present. The pos- 
sibility of infection by interchange from 
the urinary tract to the genital tract is 
readily recognized. Many patients pre- 
senting themselves with renal tuberculosis 
are free from genital involvement. Early 
appearance of tuberculosis in the epididy- 
mis is usually the reason for the patient’s 
appearance in a physician’s office, whereas 
early renal tuberculosis may not be brought 
to his attention until definite bladder 
symptoms are noted. In a recent study 
of the surgical records of renal tuberculosis 
(67 nephrectomies, 1928 to 1933), genital 
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involvement was noted in 34 per cent of 
the cases some time before or after the 
nephrectomy. This incidence of renal 
and genital tuberculosis is possibly higher 
than numerous writers state. 

It is important to have information at 
hand relative to the pulmonary condition 
of the patient. Our routine is to have a 
roentgen-ray of the chest in addition to 
the physical examination. Many pa- 
tients do not know that they have pul- 
monary tuberculosis, or if they are cog- 
nizant of it, they say nothing about it be- 
cause the urinary symptoms predominate 
in the picture. The necessity of a thor- 
ough history may seem irrelevant, but it 
is amazing to note the dearth of clinical 
data in surgical records. This alone may 


account for the divergence of opinion as 
to the frequency of renal tuberculosis. 
Adult tuberculosis is usually a chronic 
disease and the most acute symptoma- 
tology is often present in the urinary tract. 
The very nature of the disease in the kid- 
ney, as well as the intermittent activity 


of the ureteral and bladder lesions, leads 
to periods of remission in the signs and 
symptoms. This may give a false sense 
of security and cause difficulty in estab- 
lishing a diagnosis. Patients without a 
previous urinary history are sometimes 
examined, and renal destruction, with 
active tuberculous infection, may be found. 
Predominance of urinary symptoms and 
the degree of their severity depend largely 
upon the amount of infection of the blad- 
der. The urologist will often state that 
when early surgical treatment is instituted 
the function of the bladder is less impaired. 

In a study of a series of cases of urogeni- 
tal tuberculosis, marked involvement of 
the bladder was reported: the question 
was raised since the majority of writers 
have mentioned the fact that bladder in- 
fection has been greatly reduced. This 
may be true. However, in our clinic we 
very frequently note the typical con- 
tracted, irritable, tuberculous bladder. 
The ulcerative golf-hole meatus is becom- 
ing more rare. In more than half of the 
bladders examined, there existed about 
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one or the other ureteral meatus changes 
which led the cystoscopist to believe he 
was dealing with a case of renal tubercy- 
losis. 

We employ ureteral catheterization in 
every case of suspected renal tuberculosis, 
Specimens of urine are collected for direct 
examination, culture, and inoculation of 
guinea pigs. There is always a question 
of debate whether the apparently normal 
kidney should be catheterized when the 
other one is tuberculous. I believe that 
infecting a sound kidney in such a case 
depends to a great extent on the skill of 
the operator. It has been the practice in 
our clinic to refrain from catheterization 
of a kidney if we are dealing with a non- 
functioning tuberculous organ on one side 
when the opposite meatus is normal and 
the indigo carmine excretion on that side 
indicates good function. If both kidneys 
present a fair or good functional dye test, 
we do not hesitate to investigate them for 
evidence of bilateral involvement. Ex- 
cretion urography is not sufficiently posi- 
tive to make this distinction for us, as 
some urologists believe. The possibility 
of carrying tubercle bacilli to the opposite 
kidney through a reflux from the bladder 
is slight if cystoscopic and ureteral cathe- 
terization are properly done. 

The use of indigo carmine intravenously 
as a functional dye test has not in our ex- 
perience added much to the diagnosis. 
Braasch (12) has repeatedly emphasized 
the doubtful value of functional tests in 
renal tuberculosis. The recent observa- 
tions of Lieberthal and Huth (10) ina series 
of cases of early renal tuberculosis indi- 
cate a diminution of renal function on the 
affected side in every case. Cryoscopy 
was employed as the method of choice for 
determining the function. 

In employing urography in the diagnosis 
of renal tuberculosis, one should always 
follow the fundamental principle that it 
is unnecessary if a diagnosis can be made 
without it (Braasch, 12). In many in- 
stances in which the bladder and the ure- 
teral orifices show no definite evidence of 
disease, nor suggestion of it, and the cul- 
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tures and smears give negative results, 
uretero-pyelography is the only means of 
identifying the lesion present. Pyelo- 


grams are indispensable in the diagnosis 
of early lesions. 

Many urologists have the roentgenolo- 
gist make simultaneous bilateral pyelo- 


grams. We do not do this at Jefferson, 
although every pyelogram made is done 
under fluoroscopic control. It is the ex- 
ception rather than the rule to inject the 
renal pelvis by a syringe. We use the 
gravity method of allowing the sodium 
iodide solution to run into the renal pelvis, 
gauging the flow by the instruction of the 
roentgenologist. It is believed that this 
method tends to cause less irritation to 
the patient. 

The early pyelographic filling defect 
found with renal tuberculosis is produced 
by a small area of renal destruction—a 
cortical abscess—usually found at the tip 
of a calyx. As the destruction becomes 
more marked, the filling defect is more 
noticeable and the typical feathery, fuzzy 
shadow of the calyx appears. 

Excretion urography often fails to out- 
line pelvic deformities. In early renal 
tuberculosis, the substances in use to-day 
do not delineate the minor deformities of 
calyx and pelvis. Incases in which there is 
some ureteral obstruction, as is often the 
case in tuberculous ureteritis, enough of 
the solution may remain in the kidney 
pelvis and bring out the pelvic deformity. 
It is only in advanced cases in which de- 
struction and pylectasis are marked that 
the specific deformity is recognizable. 
In cases in which cystoscopy and ureteral 
catheterization are not possible, excretion 
urography is valuable, and may aid in es- 
tablishing a diagnosis of renal tuberculosis. 
The interpretation of urograms should be 
made with great care and correlated in 
each instance with clinical findings. Re- 
trograde pyelography still maintains its 
place as the more accurate method of 
toentgenologic diagnosis. 

It is well to bear in mind that tubercu- 
losis of the kidney may be co-existent with 
other renal lesions. Recently there was 
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presented before a group of urologists a 
kidney showing an active tuberculosis with 
a carcinoma. Calculous disease may also 
be present; first, as a result of a calcifica- 
tion of the tuberculous process or as an 
independent lesion. A case referred to 
one of us revealed a calcareous density 
in the renal pelvis situated at the uretero- 
pelvic junction. The clinical picture and 
symptoms were suggestive of urinary 
tuberculosis. A radiograph of the chest 
was reported by the roentgenologist as 
showing an acute respiratory infection. 
There was no evidence of lung tuberculosis. 
A retrograde pyelogram was suggestive of 
tuberculosis. The excretion urograms 
were misleading in view of our retrograde 
studies. Tubercle bacilli were recovered 
in culture and from an inoculated guinea 
pig. 

The question of the diagnosis of renal 
tuberculosis resolves itself into a composite 
picture in which the internist, pathologist, 
roentgenologist, and urologist should hold 
sway. A closer contact with the intern- 
ist, who sees many cases of general tuber- 
culosis, cannot but impress the general 
medical profession that every patient with 
pulmonary tuberculosis is a candidate for 
renal tuberculosis. The necessity is evi- 
dent, therefore, of instituting a complete 
urologic study in the presence of the earliest 
urinary symptoms. 

Thus, the management of renal tuber- 
culosis must be based upon the fact that 
it is an expression of a general infection. 
The best assurance of a permanent cure 
will result only if this thought is applied to 
our routine work. 
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A SPECTROGRAPHIC METHOD OF MEASURING VOLTAGE WAVE FORM 
OF A ROENTGEN TUBE! 


By R. R. NEWELL, M.D., San Francisco, Calif. 


From Stanford University School of Medicine 


on alternating or pulsating current, 

the wave form both as to current and 
potential is important. Both affect the 
roentgen efficiency of the tube and the 
quality of the ray. 

Dr. Chamberlain and I (1) studied this 
by a stroboscopic method, using hardness 
of the beam as a measure of momentary 
tube voltage: later, we worked with a 


Bon ater x-ray tubes are often run 


of the focal spot, and of course no focal 
spot is evenly bright all over. But sucha 
spectrum is still useful for measurement of 
the short wave limit (2). It is true that 
photographic spectrography for short wave 
limit is not a very precise method at the 
higher voltages where Amin is short and 
angles of reflection correspondingly small. 
But it is good enough for a rough evalua- 
tion. If such a spectrum is recorded 


Fig. 1. Spectrograph, slit, and synchronously rotated double screen cassette for 
strobospectrography. These have been removed from their lead-lined box with 
the cover of the cassette off; the face of the lead plate has been whitened to show 


the slit. 


cathode-ray oscillograph. I thought it 
might be interesting to try a spectrographic 
method. 

If the first slit of an x-ray spectrograph 
is wide enough to take in the whole focal 
spot and the second slit consists of a wedge 
against the face of the crystal (Seemann 
slit) then the spectrograph will cover a 
considerable range of wave lengths with 
crystal stationary. Such a spectrum is of 
little value for studying the energy distri- 
bution in the spectrum because each por- 
tion originates in its own separate portion 


* Read before the Fourth International Congress of 
Radiology, at Ziirich, July 27, 1934. 


through a radial slit onto a film rotating in 
synchronism with the voltage wave ap- 
plied to the x-ray tube, then the minimum 
wave length will be recorded in polar co- 
ordinates for the whole cycle and one will 
have a record of the voltage wave form 
at the target. 

The advantages of the method are its 
simplicity and the fact that the voltage 
measured is that of the electrodes within 
the x-ray tube and not some other place in 
the high tension circuit. Figures 1 and 
2 are a photograph and a diagram of the 
roentgen strobospectrograph. Figure 3 ex- 
aggerates the vertical scale to make clear 
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what can be expected in the way of ‘‘resolu- cially when using intensifying screens, 
tion” from such a spectrograph. With a_ This last pair of difficulties does much more 
good calcite crystal the sharpness of the to render the absolute values of voltage 
spectrum is very satisfactory. We have undependable than does the imperfection 
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Fig. 2. Diagram of strobospectrograph. 

Fig. 3. ‘Resolving power” of the spectrograph depends on the ratio of ef- 
fective slit width to deflection. For any given wave length the deflection, m, 
is the film distance, f, multiplied by the tangent of the glancing angle of re- 
flection. The small triangle ABC set in the reflected beam makes it easy to 
see that the effective slit width, A, is similarly equal to the actual horizontal 
slit width, d, multiplied by the tangent of the glancing angle of reflection. 
Therefore the resolving power depends only on the ratio of horizontal slit width 
to film distance and is constant throughout the range of wave lengths. 


usually preferred rocksalt, however, be- of the crystal. However, the relative 
cause its lack of perfection increases its values, i.e., the general shape of the volt- 
speed, sometimes to one hundred times age wave, is more dependably shown. 

that of calcite. It requires a very heavy There is one pitfall that must be care- 
exposure to bring out the short wave limit fully avoided, namely, too small a focal 
and then one begins to get halation, espe- spot to cover the entire voltage range. 
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Fig. 4. 


Fig. 4. 
the target cooled itself by radiation at white heat. 


Focal spots taken one-twenty-fourth cycle apart. 


A SPECTROGRAPHIC METHOD 


Fig. 5. Fig. 6. 


This was a thick-walled, air-cooled tube, 7.e., 


Both records were made at 200 K.V. peak, 5 ma., the lower 


one when tube was first turned on, the upper one after 20 minutes’ operation when the glass had become heated. 
The output when hot was 85 per cent of what it was when cold. 


Fig. 5. 
between runs. C : 
are spectra taken with the film standing still. 


Strobospectrograms from thick-walled tube: (a), tube cold; (6), tube hot. 
Exposures 5 min., 200 K.V. peak, valve rectified, 5 milliamperes. 
They show the width of the radial lead slit. 


No change in setting 
The elongated black spots 
Their uneven 


spacing was used to record the direction of rotation of the film. 


Fig. 6. 


Misleading strobospectrograms due to inadequate size of focal spot. 


These four records were all 


made at same settings but with differing levelings of the spectroscope before the tube. 


Fig. 7. Examples of strobospectro- 
grams: (a) disc rectified at 130 K.V., 
short high tension leads; (b) four-arm 
(Snook) rectified at 100 K.V., long high 
tension leads. In the original film one 
can make out a triple voltage peak. 


One may have to move the instrument 
relative to the tube during the exposure, 
so that a small focal spot may cover a wide 
range. One cannot depend on the focal 
spot’s being the same size throughout the 
cycle. Figure 4 shows the variation of size 
of focal spot in a tube of thick glass, first 
cold and then after warming the glass by 
twenty minutes’ operation with target 
incandescent. Figure 5 shows the mis- 


a 


Fig. 8. Examples of strobospectro- 
grams: (c) four-arm (Snook) rectified 
at 200 K.V.; (d) disc rectified at 200 
K.V.; (e) valve rectified at 200 K.V.; 
(f) constant potential at 200 K.V.; 
(g) Sloan tube at about 700 K.V. 


leading ‘‘tail’”” on the strobospectrogram 
during the times when the focal spot is 


very small. This disappears when the 
tube warms up. Figure 6 shows how the 
position of this tail changes for differing 
levelings of the spectrograph before the 
tube. 

Some examples of strobospectrograms 
are shown in Figures 7 and 8—the captions 
explain them: only one needs further com- 
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Fig. 9. Three strobospectrograms (c, d, and e of Fig. 8) reduced to voltage in rectangular co-ordinates, 
Obviously one’s eye has stopped short of the short wave limit, for the curves go only to about 170 K.V., although 
sphere-gap readings in each instance gave 200 K.V. This 15 per cent error is presumably not to be taken at 
full value in interpreting the records for wave form, however. 


Fig. 10. A cathode-ray oscillogram made at an earlier date on the same outfit 
giving strobospectrogram e. Note how much of interest in the lower voltages 
(below 50 K.V.) the strobospectrogram misses because of inadequate intensity. 


ment, namely, the Sloan tube at University He shows examples of such strobospectro- 
of California Hospital. This is a self- grams. 

rectified Tesla Oscillator enclosed in the 
x-ray tube itself and operated at six 


liane ; 888 eg 
megacycles. The individual waves, being , PRRAE ER ee 
| 


88 

only a six hundredth of a degree apart, are ics eekte 

not seen separately. The wave actually 

seen, then, is the envelope of the six 

megacycle waves which are developed ayuag eae e gag "ORE 8 ee 
oe 


i Tienes @ senaece a 6 ec OW ' ’ at 100 
i} " | | som 


only during the peaks of the 60-cycle sup- i uuiiet Muted 
ply current. In all the others each sector Fig. 11. Scales for measuring strobospectrograms 
element of the record is a constant poten- made at 100 cm. (or at 20 cm. and enlarged X 5). 
tial sample of the alternating voltage 
wave. REFERENCES 

(1) CHamBerLain, W. E. and NeweLt, R. R.: 


SUMMARY Am. Jour. Roentgenol. and Rad. Ther., 1924, 12, 509- 


513. 
The author shows how a spectrograph (2) Lauritsen, C. C.: Phys. Rev., 1930, 36, 1680- 


with Seemann slit can be used with a syn- 1684. ' ea: sail 
i Dr. Lauritsen informs me he also built a spectr 
chronously oer ete film to analyze the similar to the one I am using, but never published a 


voltage wave form on a roentgen tube. description of it. 





CERTAIN DIAGNOSTIC PHASES OF EXCRETION UROGRAPHY’ 


By ALFRED E. JONES, M.D., and ROBERT A. ARENS, M.D., 


Associate Attending Urologist and Roentgenologist, respectively, Michael Reese Hospital, 
Chicago 


INCE Von Lichtenberg and Swick, in 
6 1929, made intravenous urography a 

practical procedure, this method is 
proving of more and more value in the 
diagnosis of urinary tract pathology. At 
first it was thought that this procedure 
would be of use chiefly in those cases in 
which cystoscopy and retrograde urog- 
raphy were difficult or impossible. How- 
ever, as time went on, the utilization of 
this method not only by the urologist but 
by the internist, etc., as well, proved of 
incalculable value in picking up both 
urinary tract and contiguous pathology, 
such as perinephritic abscess and _ retro- 
peritoneal tumors. At the Michael Reese 
Hospital, in Chicago, where the work for 
this paper was carried out, the use of 
intravenous urography as a routine pro- 
cedure is urged upon the internists, general 
surgeons, and gynecologists in any and all 
cases in which the diagnosis is in the least 
obscure. As a result, the amount of work Fig. 1, Case 1. 


“= ind é rr’ 


¥ 
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Fig. 2, Case 2. 


on the genito-urinary service has more than Since our contribution is only part of a 
doubled in the past four years, while the general symposium on Intravenous Urog- 
number of cystoscopies with retrograde raphy, no attempt will be made to cover 
lirograms has decreased about 40 per cent. all of its phases, but we will confine our- 
ag selves to three main points, as follows: 


‘Read before the Radiological Society of North r eee : 
America, at the Twentieth Annual Meeting, at Mem- (1) The superiority of intravenous saatiteil 


Phis, Tenn., Dec. 3-7, 1934. raphy over retrograde urography in cer- 
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Fig. 3, Case 3. 


Fig. 5, Case 5. 

tain well-defined cases; (2) the use of 
intravenous urography in the differential 
diagnosis of intraperitoneal and _ retro- 
peritoneal tumors, and (3) the value of 
intravenous urography in the diagnosis of 
ureteral stones, especially those of the 
radiotranslucent variety, accompanied by 
unilateral anuria. 


1. THE SUPERIORITY OF INTRAVENOUS 
UROGRAPHY OVER RETROGRADE UROGRAPHY 
IN CERTAIN WELL-DEFINED CASES 


Case 1. The first case is that of a 


Fig. 4, Case 4. 


Fig. 6, Case 6. 


normal intravenous urogram. There would 
be nothing unusual in this, were it not for 
the fact that this young man entered the 
hospital with all of the symptoms of acute 


appendicitis. In the routine study of the 
case, a moderate number of red cells were 
found in the microscopic urinalysis, some 
twenty to thirty to the high-powered field. 
A scout film of the urinary tract disclosed 
several questionable shadows, any one of 
which might possibly be a right ureteral 
calculus. Formerly, this patient would 
have been subjected to a cystoscopy and 
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Fig. 8, Case 8. 





uld 

for 

the 

ute Fig. 9, Case 9. Fig. 10, Case 10. 

the passage of a shadowgraph catheter into vomiting, temperature of 100° F., and 
es the right ureter, with perhaps a right-sided leukocyte count of 12,000. He had ex- 
1d. pyelogram. However, a normal intra- quisite tenderness along the course of the 
aa venous urogram ruled out the possibility right ureter and the urine showed micro- 
aa of kidney or ureteral pathology, and at scopic blood and pus. An intravenous 
ad Operation a retrocecal inflamed appendix urogram revealed a small but very definite 


ld was removed. shadow in the lower right ureter, with 
Case 2. A man of 25 entered the hos- dilatation above the shadow. Narcotics 


and " ; ‘ Poi ; 
pital with right lower quadrant pain, were administered for the pain, and the 
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Fig. 11, Case 11. 


Fig. 13, Case 13. 


next day the patient passed a stone, with 
complete cessation of his symptoms. 

Case 3. The symptoms in this case 
were all left-sided, and a shadow on the 
scout film, coupled with the urinary find- 
ings of blood and pus, justified a diagnosis 
of left ureteral stone. However, an intra- 
venous urogram verified this and obviated 
the necessity of cystoscopy and retrograde 
urography. As the shadow was of small 
size and located in the intramural part of 


Fig. 12, Case 12. 


Fig. 14, Case 14. 


the ureter, no manipulation was attempted. 
After the pain subsided, the patient was 


allowed to go home. He returned to the 
out-patient department five days later and 
produced the stone. 

These three cases are more or less typical 
of many others in which the patients were 
saved the pain and discomfort, to say 
nothing of the danger of infection, reaction, 
etc., of a retrograde urogram. However, 
it would have been perfectly possible to 
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Fig. 15, Case 15. 


carry out retrograde urography in the 
above cases, with perhaps equally good 
results as far as the diagnosis is concerned. 

In the next three cases, in which an 
anomalous condition exists, namely, that 


of double ureter, the superiority of intra- 
venous urography over the retrograde type 
cannot be questioned. 

Case 4. A girl, 9 years of age, had had 
pain in the left upper quadrant of the 
abdomen and the back for the past six 


years. Her parents had consulted several 
leading pediatricians concerning the cause 
of this pain, but no definite diagnosis was 
ever arrived at. An intravenous urogram 
taken as a routine in just such obscure 
cases, disclosed an anomalous condition of 
the left upper urinary tract which could 
very well account for the pain. 

Case 5. A male child six months of age 
had been treated for pyelitis for the past 
four months. However, when he began 
to have daily chills and fever, and the pus 
in the urine increased, he was taken to the 
hospital. An intravenous urogram using 
one-half the adult dose, as children tolerate 
this drug very well, disclosed an enormous 
destruction of the parenchyma of the right 
kidney, while the left side was perfectly 
normal. The right kidney, with a double 
ureter, was removed, and the child made 
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Fig. 16, Case 16. 


an uneventful recovery, the wound (only 
four inches long) healing in six days. The 
value of intravenous urography in this case 
cannot be overestimated by those who 
appreciate the difficulty of cystoscoping 
and catheterizing the ureters of a six- 
months-old male infant. 

Case 6. A man, 34 years old, had had 
pain, burning, and frequency of urination 
for the past six months. The venereal 
history was negative and there was no 
urethral discharge, but the urine contained 
both blood and pus in moderate amounts. 
In the early weeks of his ailment he had 
developed some discomfort in the left loin, 
and so he had consulted a urologist, who 
cystoscoped him and catheterized the 
ureters. He was told that he had a stric- 
ture of the left ureter, which should be 
treated by successive dilatations. Since 
the patient knew by experience that this 
was a painful procedure, he very naturally 
balked and asked for consultation, to ascer- 
tain if anything other than this could be 
done. An intravenous urogram disclosed 
a double ureter on the left side, the proxi- 
mal end of one ureter ending in a blind sac. 
At operation, this ureter, ending in a blind 
sac, was resected, with complete cessation 
of all symptoms. 

Case 7. One more case will serve fur- 
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ther to emphasize the first point which we 
wish to bring out, namely, in certain cases, 
the superiority of the intravenous route. 


na 
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2. THE USE OF INTRAVENOUS UROGRAPHY 
IN THE DIFFERENTIAL DIAGNOSIS OF INTRA- 
PERITONEAL AND RETROPERITONEAL TUMORS 


Fig. 17, Case 17. 


A woman seven months pregnant entered 
the hospital with all the symptoms of im- 
pending uremia. The tongue was furred, 
the skin was dry, the urine scanty and 
concentrated, and vomiting and twitchings 
were in evidence. The blood chemistry 
disclosed a non-protein nitrogen of 216, 
with a creatinin of 8, while a scout film 
of the urinary tract showed a shadow 
apparently in the course of the right 
ureter. Realizing the difficulties and dan- 
ger of the retrograde method in this case, 
an intravenous injection of dye was ad- 
ministered and the subsequent reontgeno- 
grams verified our suspicions of a right 
ureteral stone (Fig. 7). This stone was 
removed through a ureterotomy incision 
and the patient made a good recovery, 
went on to term, and was delivered of a 
normal infant. 


Before the advent of intravenous urog- 
raphy, there were two known methods of 
differentiating intraperitoneal from retro- 
peritoneal tumors, pre-operatively. One 
was by inflating the colon with air or 
contrast medium, to determine if the mass 
was in front of or behind the colon. This 
method was far from satisfactory, as there 
were several cases of tumor behind the co- 
lon and still intraperitoneal. The other 
method was by cystoscopy and retrograde 
ureteropyelogram. An intravenous ufo- 
gram will accomplish the same result, as 
the following cases so clearly demonstrate. 
The retroperitoneal space is so small, nor- 
mally, that it is practically impossible for 
a tumor of any appreciable size to exist in 
this locality without producing definite 
changes in the size, shape, or position of 
the ureter, pelvis, or kidneys. Therefore, 
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Fig. 18, Case 18. 


a normal intravenous urogram is strong 
evidence against the presence of a retro- 
peritoneal tumor. 

Case 8. The patient was a woman, 
32 years old and seven months pregnant, 
with a mass in the lower left quadrant of 


the abdomen, of the existence of which she 
was unaware until examination in the pre- 
natal clinic. This mass was about the 
size of an orange, smooth, firm, not tender 
to the touch, and slightly movable. The 
vaginal examination of the left adnexa 
was unsatisfactory, due to the size of the 
gravid uterus. An intravenous urogram 
showed dilated ureters and pelves, but 
entirely within normal limits for a seven- 
months pregnancy. The right ureter was 
dilated more than the left, which is also 
a common finding in pregnancy after the 
fifth month. If the mass in the left side 
were retroperitoneal, it would be reason- 
able to expect to find the left ureter dilated 
more than the right. The patient was 
allowed to go on to term, and several 
weeks later a vaginal examination dis- 
closed an intraligamentous cyst, which was 
removed by operation. 

Case 9. A man, 75 years old, consulted 
his family physician because of obstinate 
constipation. During the course of the 
physical examination, the physician felt a 
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Fig. 19, Case 18. 


mass in the left abdomen, and sent the 
man in on the general surgical service for a 
complete study. The urinalysis was nor- 
mal and the gastro-intestinal examination 
was entirely negative. A scout film of the 
genito-urinary tract showed a circular 
shadow on the left side, but it was not very 
clear. However, the first film after the 
intravenous injection of contrast medium 
showed this mass in a much clearer light, 
and the subsequent films disclosed a 
marked increase in the pictorial density of 
this shadow. Since practically all of the 
medium is excreted by the kidneys, that 
mass must be either the kidney or a part 
of the kidney. There is no other way in 
which the contrast medium could get into 
the mass. On account of its globular 
appearance, etc., a diagnosis of a large cyst 
of the kidney was made. This diagnosis 
was confirmed at operation, when we were 
able to resect the cyst and save the kidney, 
which was otherwise perfectly normal. 
Case 10. H.B., a male, 22 years of age, 
had an enormous mass which practically 
filled the entire right abdomen and ex- 
tended even beyond the midline over to 
the left side. It was firm, but not hard in 
consistency, immovable, somewhat nodu- 
lar, and not at all tender to touch. A 
shadowgraph catheter passed up on the 
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right side showed the ureter to be pulled 
over to the left beyond the midline, and 
a pyelogram disclosed a displaced and dis- 
torted pelvis on the right. An intravenous 
urogram not only confirmed these findings, 
but, in addition, showed a normal left 
upper urinary tract. This latter finding 
proved to be very valuable. At operation, 
an enormous lipoma, weighing 26 pounds, 
was removed from the right retroperitoneal 
space. The tumor was so intimately at- 
tached to the right kidney that it was im- 
possible to dissect it free, and the kidney 
also had to be sacrificed. 

Before discussing the final point in this 
presentation, namely, that of the use of 
intravenous urography in the diagnosis of 
ureteral stones, we wish to present a series 
of five cases demonstrating the superiority 
of intravenous urography over the retro- 
grade type. 

Case 11. Congenital solitary tubercu- 
lous kidney in a boy 18 years of age, in 
which case cystoscopy was impossible due 
to a contracted, inflamed bladder. 

Case 12. Congenital solitary kidney in 
a man 42 years old, with a stone blocking 
the only ureter. A catheter was passed 
up beyond the stone, but intravenous 
urography disclosed the absence of the left 
kidney. The stone was subsequently 
passed. 

Case 13. A right tuberculous pyone- 
phrosis, shown very clearly by intravenous 
urogram, in which it was impossible to get 
up either catheter or contrast fluid by 
cystoscopy. 

Case 14. A right tuberculous kidney in 
which the findings on retrograde urography 
were confirmed by intravenous urography, 
and, in addition, the opposite side was 
shown to be normal. 

Case 15. A horse-shoe kidney, picked 
up by employment of intravenous urog- 
raphy as a routine procedure, in a case in 
which the diagnosis of the abdominal ail- 
ment was obscure. 


3. THE VALUE OF INTRAVENOUS UROG- 
RAPHY IN THE DIAGNOSIS OF URETERAL 
STONES, ESPECIALLY THOSE OF THE RADIO- 
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LUCENT VARIETY, ACCOMPANIED BY UNI- 
LATERAL ANURIA 


Our last series of cases concerns the 
diagnosis of ureteral stones by the employ- 
ment of intravenous urography. In cases 
in which there is a complete block of the 
ureter, the affected side invariably fails to 
secrete the contrast medium, and this jn 
itself is a tremendous help in the diagnosis 
of ureteral stones, especially those of the 
radiolucent variety. As soon as the stone 
is passed, the kidney immediately begins 
to secrete. This was very beautifully 
demonstrated in the first case in this group, 
of which a résumé follows. 

Case 16. Unilateral calculus anuria. 
Stone passed into bladder while the patient 
was onthe x-raytable. The fifteen-minute 
film shows the kidney pelvis and the 
calices to be completely filled out. 

Case 17. Stone blocking left ureter and 
producing unilateral anuria. Normal ex- 
cretion after stone was removed by ure- 
terotomy. 

Case 18. Lack of excretion on the left 
side, in a young girl who had symptoms of 
backache and slight hematuria. No stone 
shadow visible. Bringing into use our 
previous experience in these cases, we cau- 
tioned against operation and advised delay. 
In two weeks’ time a small stone was 
passed and subsequent films showed a 
normal left intravenous urogram. 


SUMMARY 


Intravenous urography should not be 
used by the urologist only, but should be 
employed as a routine measure in all cases 
in which the diagnosis is obscure. 


In at least 50 per cent of the cases, 
cystoscopy and retrograde urography can 
be avoided. 


It is by far the best method in differen- 
tiating intraperitoneal and retroperitoneal 
tumors. 


Its value in the diagnosis of ureteral 
stones, especially those of the radiolucent 
variety, cannot be questioned. 








MULTIPLE UROGRAMS: AN AID IN UROLOGICAL DIAGNOSIS 


By EDGAR C. BAKER, M.D., and JOHN S. LEWIS, Jr., M.D., Youngstown, Ohio 


ITH the growth of work in uro- 
WAY srannic diagnosis many short com- 

ings in our methods have become 
increasingly noticeable. Our roentgen and 
other medical journals contain innumerable 
articles which deal with pathologic func- 
tion in the other tracts of the body, notably 
the gastro-intestinal tract. From the ro- 
entgenologic aspect, there is a marked 
paucity of work dealing with pathologic 
function of the urinary tract. The work 
published along this line is largely of an 
experimental nature and carries little sig- 
nificance to those of us doing routine 
work in a situation in which experimental 
work is almost out of the question. It has 
seemed to the writers that, in urology, we, 
as roentgenologists, were content to drift 
easily along the lines of least resistance. 
In other fields we have dared to create, 
and actually have created, an ever-growing 
field of usefulness. A great amount of our 
information in medicine has come through 
our study and interpretation of the patho- 
logic function. In this field roentgenologic 
methods offer a pre-eminent advantage. 
True, we have accepted the intravenous 
dyes and the wonderful advances made 
possible by the endoscopic methods of our 
urologic colleagues. In return, most of the 
time we have offered them very little but 
technical aids, which have changed but 
little, and these only as newer roentgen 
methods have compelled advance. 

In 1922, Nichols (1) wrote that uro- 
graphic diagnosis must be team-work, a 
statement which is even more true to-day. 
It is only when roentgenologists realize 
that they owe a real part to team effort, 
and act accordingly, that we will make 
greater advances. Where such team-work 
isin force, the urologist realizes the benefit 
to the patient and he abandons single- 
handed effort. The method of urographic 
diagnosis which will be described is based 
on adequate co-operation. The result is 


dependent on the closeness of mutual 
effort by urologist and roentgenologist. 

While we realize the results we attain 
are far from the experimental efforts of 
Jarre and Cumming (2, 3, and 4), we also 
believe our results justify the technic em- 
ployed. In addition, the method can be 
carried out routinely in any average roent- 
gen department. From a diagnostic view- 
point, the method has added an increasing 
number of conditions recognizable roent- 
genologically and has been a distinct help 
in the finding of changes which occur in 
common urographic conditions. We have 
a sincere admiration for the well-known 
work of Jarre and Cumming. Unfortu- 
nately the expense of their method precludes 
its use for almost all of us. Methods can 
and will be devised which approximate 
their results for routine clinical purposes. 

The method of Moore (5 and 6) brings 
the use of serial roentgenographic films into 
the realm of practical urology. This pro- 
cedure can be adapted for routine work in 
most roentgen departments. This serial 
film, combined with pyeloscopy, we use 
for selected cases. 

The history of the development of uro- 
graphic diagnosis belongs more properly 
to a purely urologic paper. Opaque bou- 
gies were first employed. With the advent 
of the intravenous dyes an almost ideal 
medium came into use. On the roentgen 
side a few high lights should be mentioned. 
In 1918, after six years’ experience, 
Manges (7) advocated the use of pyelos- 
copy. The continued development of the 
Bucky diaphragm has aided greatly. With 
increasing power and better tubes, speed in 
exposure time without the sacrifice of de- 
tail has become increasingly possible. 


TECHNIC EMPLOYED 


While we do not claim to present any- 
thing radically new, we do expect to pre- 
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sent a co-operative effort utilizing known 
procedures in a little-appreciated sequence. 

Usually an ordinary film of the entire 
urinary tract is taken prior to cystoscopy. 
The usual cystoscopic examination is made. 
Inspection of the bladder—the posterior 
urethra in the male and the entire urethra 
in the female—is completed. Indigo car- 
mine is injected intravenously and the 
time of appearance of a concentrated dye 
is noted. Catheters are passed into the 
kidney pelves, non-obstructing catheters 
being used whenever possible. Specimens 
are collected under aseptic precautions for 
laboratory examination. The cystoscope 
is removed and the catheters left in place, 
after which second specimens for labora- 
tory examination are collected. The pa- 
tient is now transferred to a roentgenologic 
table with the usual fluoroscopic and Bucky 
equipment. 

If a film has not been taken prior to 
cystoscopy, this is now done. In cases 


showing a suspicious shadow or shadows 
in the region of the ureter a shift exposure 


ismade. The catheters are now connected 
by means of metal adapters to syringes 
containing a known amount of 15 or 20 
per cent skiodan. Under direct fluoroscopic 
control the pelves and calices are filled by 
gravity. When satisfactory visualization 
is complete the catheters are drawn down 
to a point about eight centimeters from 
the ureteral meati. The roentgenographic 
set-up is then thrown in quickly, the 
catheters are withdrawn, and the lower 
ureters slowly injected with one cubic 
centimeter of the opaque medium. The 
first film is taken as the catheters reach 
the bladder at the signal of the urologist. 
Two or three other films are then made as 
rapidly as possible. Exposure time varies 
from one-half to three-fourths of a second 
and the time between exposures eight to 
ten seconds. A residual film is made 
about ten minutes later. In cases of 
suspected ptosis a vertical film is taken 
after the last serial exposure. 

The technic must be meticulous in 
detail. The roentgenologist must take 
time to prepare his eyes for proper fluoro- 
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scopy. The fluoroscopic part of the ex- 
amination is not just an aid in the filling 
of the upper tract: much valuable infor- 
mation can be obtained as to fixity of the 
urinary passages, the type of peristalsis, 
the relation of extra-urinary shadows, the 
movements of the kidneys with respiration, 
and the passage of the media down the 
ureter. It is frequently necessary to change 
the position of the catheter by withdrawing 
it slightly. Our object is to place the 
catheters as high as possible, with the ideal 
position of the catheter being in the 
kidney pelvis proper. The urologic mem- 
ber of the team frequently places one or 
both catheters in the superior calyx— 
quickly remedied under fluoroscopic vision. 
With a little practice the roentgenologist 
is able to estimate very accurately by the 
size and density of the shadow the amount 
of the opaque medium which flows into 
the pelvis and calices. At times, fluoro- 
scopy easily answers the query as to why 
the pyelographic film is incomplete, a 
subject which will be considered later. 

When proper attention is paid to detail, 
we seriously disagree with the objections to 
the use of retrograde methods in the study 
of function. If the objection is confined 
to the use of stronger and more irritating 
solutions, to the use of the obstructing 
catheter with the injection from below, or 
to the use of pressure, we agree that it 
is unphysiologic. | When non-obstructing 
catheters are used, when the injection is 
made slowly by means of gravity, when 
non-irritating solutions are used, and finally 
when the amount injected is carefully 
controlled by fluoroscopy, we believe, 
after two and a half years’ experience, that 
the information obtained is accurate and 
reliable. If at any time pain in the back 
is produced, the roentgenologist considers 
that he has made an error in interpreting 
the screen findings. The so-called defense 
mechanism of pain should not be obtained 
if the procedure is properly carried out. 
When such reaction has been elicited with 
this technic we have found it in cases 
where the kidney pelvis was atonic. 

Jarre and Cumming (4) speak of pro- 
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Fig. 1. 


Figs. 1, 2, and 3. 
above. 


peristalsis as the normal finding and anti- 
peristalsis as the abnormal or pathologic. 
In our normal cases we expect to see this 
type of pro-peristalsis: where we obtain 
the anti-peristalsis with this method, roent- 
genographic evidence is obtained of path- 
ology. These facts constitute an additional 
argument for soundness of properly made 
retrograde observations. They have cer- 
tainly helped us on numerous occasions. 
When the opaque medium moves down- 
ward normally with no apparent reverse 
peristalsis or hyper-peristalsis and no ap- 
parent deviation in the rhythm, the exami- 
nation is regarded as negative. 

Elimination of pressure other than a 
small amount of gravity reduces to an 
absolute minimum the possibility of pyelo- 
venous back-flow or of tubular injection. 

There is one radiographic factor which 
is rarely mentioned and yet should receive 


Fig. 2. 


MULTIPLE UROGRAMS 


Fig. 3. 


Serial films in case of bilateral ureteritis, showing fixity of lower ureters and dilatation 


emphasis. Many films showing blurred 
outlines of the urinary tract are presented 
in texts and articles, the usual explanation 
being that of movement of the patient, 
yet bony detail and other soft tissue detail 
may be good. The correct explanation— 
that the blurring is caused by movements 
of the intestines—is seldom given. The 
roentgen exposure should be fast enough 
to stop this peristalsis. Pyelographic films 
for proper detail should be made as rapidly 
as possible. We hope to attain an exposure 
time of a tenth of a second in the near 
future. 

The entire urinary tract is routinely 
included in the examination, a method 
which we feel is essential. When examina- 
tion of the gastro-intestinal tract is made 
more errors are caused by incomplete 
examination than from any other reason, 
a fact which holds good for the urinary 
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tract also. When the patient presents Fluoroscopy is both a guiding hand and 
symptoms which call for a urologic survey, a safety valve for this technic. Over. 
such a patient deserves a complete exami- distention can be prevented. In cases of 


Fig. 4. Silhouettes of the films in Figures 1, 2, and 3, showing the changes 
of ureters, pelves, and calices in a graphic manner. 


nation. Bilateral and complete exami- atony we have frequently shown that it can 
nation, when proper methods are used, is occur with a pressure of gravity of 8 to 10 
not, in most instances, dangerous or dis- inches, while without fluoroscopy there is 
turbing to the patient. In our own cases no method that will prevent such an 

the present technic of complete examina- occurrence. 
tion is attended with much less discomfort The markedly hypertonic pelves and 
than resulted from the old method of uni-  calices can be recognized fluoroscopically 
lateral examination using sodium iodide for while from films alone the diagnosis of 
the opaque medium. Many of the pa- incomplete filling would be made. When 
tients sleep through the procedure on their the rapid contraction of such a pelvis is 
preliminary dose of morphine, except at seen on the screen and passage of the 
the time the catheters are withdrawn. opaque medium down the ureter traced, 
another interpretation of the film is made. 
Case Keport.—Patient A. P., female, aged We have seen such pelves and calices 
26 years. Chief complaint: Hematuria (inter- Gil and hat f : £ d 
mittent). Cystoscopy: negative. — - Pop-siad raction of a second, 
phenomena which cannot be recorded by 

SUMMARY OF CYSTOSCOPIC FINDINGS present film technic. 

Bladder Right Left With multiple exposures the films por- 
— 0 0 0 tray different parts of a physiological 
Culture Sterile Sterile Sterile cycle, a change more marked than is usu- 
Dye 4 min. 4 min. . ° 
ally appreciated. It is because of this 
Diagnosis: Bilateral ureteritis (Figs. 1-4). change—it occurs in a matter of a very few 
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seconds—that we feel stereoscopic films to 
be of no value. In other words, each one 
of a stereo pair must present a different 
phase of the cycle, a fact which, of neces- 
sity, invalidates the stereoscopic examina- 
tion. 

At the same time, defects which are 
constantly present in several films are of 
much greater value than when seen on a 
single film. This is especially well seen 
in cases of non-opaque calculi; here the 
filling defects constantly present in the 
same location and of the same size are 
usually diagnostic. 

Extra-urinary shadows are more easily 
evaluated in connection with complete 
visualization of the tract. This, we feel, 
is one disadvantage of the method of 
Moore. 

Contrary to opinions expressed in the 
literature, multiple urograms showing the 
entire ureter have been of very valuable 
assistance in making diagnoses of pathol- 
ogy in the pelves and calices. An atonic 
or fixed ureter frequently calls attention 
to a more or less fixed pelvis which, on a 
Again 


single pyelogram, appears normal. 
a pathologic lower ureter may focus atten- 
tion on a dysuric type of pelvis such as 
described by Rose, Hamm, Moore, and 
Wilson (8). 

The change or lack of change in size of 
the calices and pelves gives us the most 


information. The hypertonic pelvis has 
been mentioned—if this is not too marked, 
the films will show it. The change in the 
calices and pelvis is visualized. Hyper- 
secretion, which may cause an apparent 
rapid emptying that simultates hyper- 
peristalsis, may cause error in interpreta- 
tion, a fact to be noted by the urologist 
and warning given. Again, hypersecretion 
gives a slightly different picture fluoro- 
scopically than hypertonicity. 

In cases of block by stone or other pa- 
thology in the ureter the normal cycle is 
disrupted, which can be easily recognized 
onserialexposures. The fixed ureter shows 
clearly. Segmental dilatation can be dif- 
ferentiated from waves of peristalsis. Cases 
of stone show the accompanying ureteritis 
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with this technic. The method has been 
helpful in the recognition of early tuber- 
culous lesions, and we have also observed 
apparent attempts at peristalsis in ad- 
vanced tuberculous ureteritis. 

The so-called kinks of the ureter show 
as loopings of an elongated ureter: this, of 
course, does not include a fixed kink in the 
ureter due to inflammatory disease. With 
multiple films the so-called kink presents a 
different appearance on each film. 

To us, the greatest value of this technic 
lies in the help it yields in recognizing 
inflammatory lesions. Jarre (4) has de- 
scribed an early hypo-peristalsis in acute 
infections. This we have not seen; how- 
ever, none of our cases has been cysto- 
scoped during the very acute stage. This 
observation of Jarre was obtained during 
intravenous pyelography which could be 
done safely during the acute period. Our 
early finding is a varying state of hyper- 
peristalsis. This, as stated before, may 
be so marked as to prevent the securing 
of a good pyelogram, while later in the 
process the involved portion of the tract 
shows a fixed appearance, either in a state 
of dilatation or contraction. 

This fixity is seen most commonly in 
lesions of the lower ureter. The constant 
finding of a narrow lower ureter, with the 
peristaltic waves coming down to but not 
through this area, is, we feel, diagnostic 
of a peri-ureteritis in this location. There 
may or may not be some dilatation of the 
ureter above this point. Such a condition 
is fairly common in adnexal disease of both 
male and female. Unless careful urograms 
are done this condition is missed entirely— 
with but a single exposure it is impossible 
to tell whether the narrowing is due to 
peristalsis or disease. 

In conclusion, the method herein de- 
scribed is not final. We are continually 
adding to, and changing, our technic as 
our knowledge increases. A similar tech- 
nic of rapid serial exposures is now being 
applied to intravenous examination. Plans 
have been made to increase the number of 
serial films and decrease the time between 
exposures, our aim being a practical routine 
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plan which will depict function as well as 
anatomy. 


SUMMARY 


A method of complete examination of 
the urinary tract is described. 

The necessity for team-work between 
the urologist and the roentgenologist is 
emphasized. 

A definite attempt is made toward func- 
tional as well as anatomic diagnosis. 

For the writers, the technic constitutes 
a definite advance in routine diagnostic 
roentgenology in the field of urology. 
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UROLOGIC PROBLEMS IN CHILDHOOD’ 


By WILLIAM J. ENGEL, M.D., Cleveland Clinic, Cleveland, Ohio 


=HE problems presented by diseases of 
| te urinary tract in children have a 

right, I think, to be segregated from 
the other problems with which the urologist 
is confronted, not only because these dis- 
eases in childhood differ in many respects 


1Read before the Radiological Society of North 
America, at the Twentieth Annual Meeting, at Mem- 
phis, Tenn., Dec. 3-7, 1934. 





Fig. 1. The patient was a girl, four and one- 
half years of age, who had had pyuria for three years. 
in on teenogram shows a large calculus in the right 

idney. 
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from those in adults, but also because 
attention is thus directed to lesions in the 
urinary tract in children which are all too 
often overlooked. Many phases of urinary 
diseases in children might be discussed, 
but I have chosen to emphasize certain 
problems relating to the upper urinary 
tract. 

Urologic diagnosis in infants and young 


Fig. 2. The patient was a girl nine years of age. 

Roentgenogram shows calculous pyonephrosis of 
the right kidney and hydronephrosis of the left 
kidney, due to an aberrant artery. 
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Figs. 3-A and 3-B. The patient was a boy twelve years of age. Fig. 3-A (left). Plain roentgenogram shows 
a shadow in the region of the right ureter. Fig. 3-B (right). Intravenous urogram shows the shadow to bea 
calculus in the ureter. There is hydronephrosis of the right kidney. 


children is rendered more difficult because 
of the impossibility of eliciting subjective 
symptoms accurately and because physical 
examination is so often unsatisfactory. 
The diagnostic methods, however, differ 
in no way from those employed in adults, 
and roentgenologic examinations play a 
major réle in all cases. Every child who 
is suspected of having some disease of the 
urinary tract should have a preliminary 
stereoroentgenogram of the kidneys, ure- 
ters, and bladder, followed by additional 


Fig. 4. Schematic drawing, showing successive 
stages of dilatation of the kidney pelvis over an aberrant 
artery. 


studies according to the individual indica- 
tions. 

When intravenous urography was intro- 
duced it was hoped that this would solve 
the problem of urologic diagnosis in chil- 
dren, but it has not completely met these 


expectations. Although it is employed 
more or less routinely as a preliminary 
investigation, it has been, on the whole, 
rather disappointing as regards final diag- 
nosis and in many instances it has been 
necessary to resort to cystoscopy and retro- 
grade pyelography before any final decision 
could be reached. This experience is sup- 
ported by Campbell’s recent report of 304 
urograms in children, of which only 47.6 
per cent were of diagnostic value and only 
7 per cent furnished the correct diagnosis 
without further study. I do not mean to 
underestimate the value of intravenous 
urography. It has been of tremendous 
assistance, but one must be prepared to 
proceed further in that considerable group 
of cases in which intravenous urography 
does not yield conclusive diagnostic ev 
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Figs. 5-A and 5-B. The patient wasa boy nine years of age. Fig. 5-A (left). Retrograde pyelogram shows 
marked hydronephrosis and almost complete destruction of the kidney tissue. Fig. 5-B (right). Photograph 
of specimen, showing marked hydronephrosis due to aberrant artery which is well demonstrated. 


dence. There should be no hesitancy in 
proceeding to cystoscopy, ureteral catheteri- 
zation, and retrograde pyelography. Cys- 
toscopy can be safely carried out, no matter 
how young the patient, and in gentle 
hands does not increase the hazard. 

I shall now discuss some of the specific 
problems presented by the different dis- 
eases of the upper urinary tract in children. 
These may be grouped under three head- 
ings: (1) urinary calculi; (2) upper urinary 
lesions of congenital origin, under which I 
have included aberrant arteries, congenital 
megalo-ureter, and ureterovesical stricture, 
and (3) kidney tumors. 


URINARY CALCULI 


Urinary calculosis is not common in 
children when compared with the incidence 


of this condition in adults. In a series of 


1,388 cases of urinary calculi seen at the 
Cleveland Clinic there were 17 cases in 
children under fifteen years of age, or an 
incidence of 1.2 per cent. As in the case 
of adults, stones may occur anywhere along 
the urinary tract. In our group of cases 
there were seven in the kidney, seven in 
the bladder, one in the bladder and kidney, 
two in the ureter only, and one in the 
kidney, bladder, and ureter. 

The clinical picture differs in no way 
from that seen in the adult. Pain, of 
course, is the outstanding symptom. In 
children, however, this is much more fre- 
quently associated with rather marked 
gastro-intestinal symptoms, such as nausea 
and vomiting, and often muscle spasm of 
the abdominal wall. This may lead to 
considerable confusion in diagnosis and an 
intra-abdominal lesion often is suspected 
in these cases. The findings of pus cells 
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Fig. 6. The patient was a boy sixteen years of 
age. Roentgenogram shows bilateral hydronephro- 
sis due to an aberrant artery. 


and red blood cells in the urine, however, 
should lead one to suspect the true nature 
of the trouble. Persistent pyuria, espe- 
cially, should lead to the suspicion of kid- 
ney stones. In all cases in which this 
symptom is present, a plain roentgenogram 
should be made. This will show stones in 
the vast majority of instances (Figs. 1, 2, 
3-A, and 3-B). 

When there is a stone in the bladder the 
diagnosis is sometimes confused by the 
presence of urinary incontinence and enu- 
resis. Some neurogenic cause of these 
symptoms is often wrongly suspected and 
an erroneous diagnosis of cord lesion or 
spina bifida may be made. The intense 
dysuria, however, should always suggest 


Fig.7. The patient was a boy fifteen years of age. 
Retrograde pyelogram shows hydronephrosis due to 
an aberrant artery. Complete relief of symptoms 
was experienced after conservative operation. 


the possibility of stone in the bladder. 
The diagnosis, of course, is made finally by 
the finding of stone shadows in the plain 
roentgenogram of the kidneys, ureters, and 


bladder. Although this diagnostic method 
is available to practically every practising 
physician, it is amazing to see how often 
urinary stone goes unrecognized in chil- 
dren. 

With improved knowledge of diet and 
infant feeding the incidence of stone in 
children has shown a sharp decrease im 
those countries where it formerly was 
quite prevalent. The work of McGarri- 
son, Osborn and Mendel, Higgins, and 
others, showing that urinary calculi de- 
velop in a large proportion of rats fed on 
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Figs. 8-A and 8-B. This isa case of congenital megalo-ureter. 
age, who had had chills and fever since she was four and one-half months of age. 
Left pyelogram shows bilateral dilatation of ureters. 


gram. Fig. 8-B (right). 
was demonstrated later by cystogram. 


a diet deficient in vitamin A, forms the 
basis of this improved dietary manage- 
ment. Much has been accomplished in 
the way of prevention of stone in children, 
but there are unquestionably other factors 
beside diet which enter into the production 
of urinary calculi, and until these are 
elucidated, we cannot hope that urinary 
lithiasis can be prevented. 

Treatment of urinary stones in children 
is almost entirely surgical. The type of 
Operation, of course, depends upon the 
requirements of the individual case. Even 
in the case of ureteral stone, cystoscopic 
manipulation is often impossible in chil- 
dren and ureterotomy should be performed 
at once. The surgical removal of the 
stone, however, does not discharge the 
obligation of the urologist and he should 
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The patient was a girl, three years of 
Fig. 8-A (left). Right pyelo- 
Bilateral vesicorenal reflux 


then look to prevention of recurrence. It 
is here that the proper diet and high vita- 
min A intake achieve great usefulness. 
These patients should receive a high vita- 
min, acid ash type of diet, with the hope 
of forestalling recurrence of the calculi. 


URINARY LESIONS OF CONGENITAL 
ORIGIN 


Hydronephrosis due to aberrant artery is a 
relatively common disease and its recog- 
nition in childhood is a thing earnestly to 
be desired. Symptoms are not likely to 
appear early; the youngest patient we 
have encountered was a six-year-old boy. 
The incidence of aberrant renal arteries is, 
of course, much higher than that of cases 
in which there is a resultant hydroneph- 
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Fig. 9. The patient was a boy eight years of age 
who had had recurrent attacks of chills and fever, 
associated with pyelitis, since he was six months 
of age. Retrograde pyelogram shows dilatation of 
the kidney pelvis and ureter with ureterovesical 
stricture. 


rosis. It has been estimated that aberrant 
renal arteries are present in about 20 per 
cent of all persons. Only 20 per cent 
of these, however, are at the lower pole 
and hence capable of producing urinary 
obstruction. 

The embryologic explanation of the 
occurrence of aberrant vessels is that the 
kidney in its ascent to its final location 
receives its blood supply from successive 
levels, with obliteration of each previous 
artery. Failure of this process at the 
final level allows the vessel to remain 
patent, and if it is situated at the lower 
pole, is capable of producing urinary ob- 
struction. 


a 


It would not appear that ptosis of the 
kidney or inflammatory stricture must be 
presumed in order to explain the produc. 
tion of hydronephrosis in these cases, 
These aberrant arteries are always asso- 
ciated with fibrous peri-ureteral bands, 
also of congenital origin, and the combina- 
tion constitutes a fixed point which inter. 
feres with normal peristalsis. This results 
in gradual dilatation until finally the pelvis 
becomes redundant over this fixed point 
and this establishes a vicious cycle which 
increases the amount of obstruction (Fig. 4), 

These cases are overlooked with striking 
frequency, a failure of recognition which is 
caused, I believe, by the usual absence of 
positive urinary findings. In fact, many 
of our patients with aberrant renal arteries 
have had perfectly clear urine. Ina young 
person, persistent kidney pain, often most 
severe in the morning and waning through 
the day, with tenderness over the affected 
kidney, should always suggest the presence 
of this lesion. The pain is usually a dull 
aching and very seldom appears as colic. 
Gastro-intestinal symptoms may predomi- 
nate. There is, of course, no way to 
make a positive clinical diagnosis without 
the aid of the roentgen ray. An intra- 
venous urogram should be the first pro- 
cedure and in almost every instance will 
yield a positive diagnosis. Of course, the 
intravenous urogram is of no value in those 
cases in which kidney function has been 
completely destroyed (Figs. 5-A, 5-B, 6, 
and 7). 

Surgical intervention is demanded when 
this condition is recognized, and if the 
patient is seen before extensive kidney 
destruction has taken place, a conservative 
operation may be employed. We have 
preferred the simple division of the artery 
with or without plication of the dilated 
pelvis and have had completely satisfac- 
tory results by this method. All too often, 
unfortunately, the process has gone beyond 
the stage at which the conservative opeta- 
tion will suffice, and nephrectomy is fe- 
quired. In our series of 29 cases, nephrec- 
tomy was necessary in 50 per cent of the 
cases in which operation was performed. 
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Figs. 10-A and 10-B. The patient was a boy fourteen years of age. 
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A (left) and B (right). Bilateral pyelo- 


grams, showing marked hydro-ureter and hydronephrosis (left). Obstruction in this case was due to congenital 


bilateral ureterovesical stricture. 


Congenital megalo-ureter is a term applied 
to a small group of cases with bilateral 
ureterectasis which occurs in the absence 


of lower urinary obstruction. These cases 
must be differentiated from those with con- 
genital posterior urethral valves, hyper- 
trophied verumontanum, etc. That the 
condition must be congenital is apparent 
from the very early age at which it has 
been recognized, together with the fact 
that it may occur in the absence of any 
obstructive lesion. The exact mechanism 
of its production is not clear but it would 
seem to be due to some congenital neuro- 
muscular failure, with persistence of a fetal 
type of ureter. It differs from hydro- 
ureter in obstructive lesions in that the 
latter is associated with hypertrophy of 


the ureteral musculature and marked tor- 
tuosity, an evidence of hyperperistalsis. 
Urinary infection usually is responsible 
for bringing these patients for medical 
attention and this may appear when the 
child is very young. Recurrent infection 
is the rule, until the true nature of the 
disease is finally disclosed by a complete 
urologic investigation. At this time cystos- 
copy reveals wide patulous ureteral ori- 
fices which allow bilateral ureteral reflux. 
Injection of a pyelographic medium shows 
widely dilated ureters which, in the later 
stages, may be somewhat tortuous. Oddly 
enough, the kidney pelvis often shows only 
moderate dilatation, not at all comparable 
to the extent of dilatation in the ureter. 
The treatment of this condition consti- 
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tues a real problem. Operation is of no 
avail and the task is to control the infec- 
tion. Drainage by inlying ureteral cathe- 


Fig. 11. Schematic drawing, showing how dilatation 
of the ureter above a ureterovesical stricture may pro- 
duce valve-like deformities. 


ter may be necessary in the more severe 
acute phases of infection, and periodic 
lavage of the kidney pelves is at times a 
useful procedure. I have always felt, how- 
ever, that a minimum of instrumentation 
should be employed, and that an attempt 
should be made to clear up the infection by 
means of a ketogenic diet and urinary anti- 
septics. 

The prognosis in these cases is very bad 
and the patients almost never live to reach 
adulthood. There is a progressive kidney 
insufficiency, hastened by infection, and 
uremia is the terminal event (Figs. 8-A and 
8-B). 

Ureterovesical stricture presents quite a 
different problem in that a definite ob- 
struction caused by a congenital stricture 
at the vesical end of the ureter is the cause 
of the ureterectasis. These strictures may 
be unilateral, as in the case I present here 
(Fig. 9), but bilateral lesions of this type 
also occur (Figs. 10-A and 10-5). Cysto- 
scopic examination in these cases reveals 
a small ureteral orifice in contrast to the 
large patulous ureter of congenital megalo- 
ureter. An attempt at ureteral catheter- 
ization may be attended with some diffi- 
culty. Similar cases have been described 
as due to congenital valves in the ureter, 
and though this possibility must be granted, 
I have a feeling that many cases in which 
the condition is attributed to the presence 
of valves, simply represent the dilatation 
of the ureter above a stricture which re- 


sults in a valve-like appearance (Fig. 11), 
It is true, of course, that this resulting de. 
formity acts to increase the amount of ob- 
struction already present. 

Here again, it is the presence of infec- 
tion which demands medical attention, 
The infection usually is ushered in by 
chills and fever, and varying degrees of 
kidney pain and tenderness are constant 
accompaniments. The finding of pus in 
the urine usually results in a diagnosis of- 
pyelitis, but repeated incidents of this type 
finally bring the patient for thorough uro- 
logic study. The intravenous urogram 
usually suffices to determine the diagnosis. 
This shows a dilated ureter with constric- 
tion at the lower end and usually retention 
in the kidney an hour after injection of 
the dye. In some cases there may be 
delayed function and the differential 
phenolsulphonephthalein test shows di- 
minished function on the affected side. 

The treatment consists in the surgical 
relief of the obstruction. Good results may 
be expected if the process is not too far 
advanced. The ureter may not return to 
its normal size, but if drainage is free the 
patient will be well and no further kidney 
damage will result. In late, neglected 
cases, ureteronephrectomy may be neces- 
sary. 


MALIGNANT TUMORS OF THE KIDNEY 


Malignant neoplasms of the kidney in 
children present one of the most depressing 
problems in urology because there is s0 
little we can claim to have accomplished 
for these poor unfortunates. Fortunately 
the incidence of these growths is not high, 
it having been estimated that only one 
child in 1,600 is affected by a kidney tumor. 
However, among malignant tumors occur- 
ring in children, 20 per cent are in the 
kidney and among all cases of kidney 
tumors, the incidence in children is about 
12 per cent. At the Cleveland Clinic 
since 1920 we have records of 32 cases of 
kidney tumor in children, 16 of which have 
been verified by operation and pathologic 
examination. 
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Figs. 12-A and 12-B. The patient was a girl three and one-half years of age, who, when she was ad- 
mitted to the hospital, complained of hematuria, chills, and fever. Fig. 12-A (left). Retrograde pyelogram 
shows a filling defect in the lower pole of the right kidney. Fig. 12-B (right). Photograph of specimen re- 
moved showing a Wilms tumor, involving the lower half of the kidney. 


It is not within the scope of this paper 
to discuss at length the theories regarding 
the pathogenesis or the pathology of these 
tumors, but a few remarks are pertinent 


to the subject. These growths are all 
mixed, undifferentiated tumors arising 
from embryonic tissue, and are character- 
wed by very rapid growth. They present 
a varied pathologic picture and any one 
of a variety of forms may occur, depending 
upon the type of tissue which predomi- 
nates. It is truly a problem of survival of 
the fittest and the strongest and most 
tapidly growing tissue elements take the 
field. This explains the many pathologic 
names applied to these tumors, but clini- 
cally they are a single entity, well known in 
their behavior, and may, from our stand- 
point, quite properly be grouped under one 
tem—malignant kidney tumors of child- 
hood. 

These growths occur in very young 
children and have even been reported in 


fetuses and newborn infants. The vast 
majority make their appearance before 
the fifth year of life; some collected series 
show an incidence as high as 98 per cent, 
but in our group of cases only 70.8 per cent 
occurred in children under five years of 
age (Figs. 12-A and 12-8). 

The presenting symptom or complaint is 
usually an abdominal tumor which has 
appeared rather suddenly and has grown 
rapidly. The longest history we obtained 
was of six months’ duration and this pa- 
tient had a very large inoperable tumor. 
Chills and fever are not uncommon and 
pain is a frequent complaint. Hematuria 
is a relatively infrequent symptom and 
occurred in only two of our cases. 

The diagnosis usually offers no difficulty 
when one considers that about 90 per cent 
of the patients present themselves with a 
palpable tumor mass in the kidney region. 
Kidney tumor is by far the most common 
cause of a large tumor mass in a child. 
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In the remaining 10 per cent of cases 
hematuria, kidney pain, and the symptoms 
of urinary infection should direct one’s 
attention to the urinary tract and further 
investigation and pyelograms disclose the 
true nature of the disease. 

The results of treatment of these tumors 
must impress all who have seen any 
number of these cases as very discouraging. 
No matter what treatment is adopted, 
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that is, operation, irradiation, or both, the 
outcome is nearly always fatal and this 
usually within a very short time. It js 
truly remarkable to see how some of these 
large tumors melt under irradiation ther- 
apy like fat before the fire, but this, un- 
fortunately, does not improve the prog- 
nosis, for they recur rapidly and become 
more radioresistant. 
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MALIGNANT TUMORS OF THE KIDNEY IN CHILDREN’ 


WITH A REPORT OF SIX CASES 


By ERNST A. POHLE, M.D., Pu.D., F.A.C.R., Professor of Radiology and GORTON 
RITCHIE, M.D., Assistant Professor of Pathology, University of Wisconsin Medical School, 
Madison, Wisconsin 


INTRODUCTION 


URING the past four years 34 patients 
D with kidney neoplasms have been 

admitted to the University Hos- 
pital, at Madison, W isconsin; six of 
these occurred in children under the age of 
6 years and some belonged in all probability 
to the group of embryonic tumors very 
often called Wilms’ tumor of the kidney. 
Since they are not very common and pre- 
sent a rather complex problem to the clini- 
cian and as the literature does not offer 
much information concerning treatment, 
the cases seen by us will be analyzed and 
certain conclusions offered regarding roent- 
gen therapy. 


PATHOLOGY 


The nomenclature of the tumors under 
discussion is a matter of some confusion 
at present. Before 1894, many authors 
reported tumors of the kidney consisting 
of varying types of cells; in that year, 
however, Birch-Hirschfeld (1), reviewing 
the literature and describing several cases 
of his own, gathered these various neo- 
plasms into one group, the common charac- 
teristic being the occurrence of more than 
one type of tissue. The usual picture 
was that of tubular tissue combined with 
various types of connective tissue, both 
of an embryonal character. He called 
them, therefore, embryonal adenosarcomas. 

In 1899 and the following years, Wilms 
(2) investigated thoroughly the structure 
of the renal mixed tumors and published 
a three-volume monograph on the subject. 
The greater extent of his publications and 
the shortness of his name have perhaps 
been factors in attaching his name to these 


1Read before the Radiological Society of North 
America, at the Twentieth Annual Meeting, Memphis, 
Tenn., Dec. 3-7, 1934. 


tumors rather than that of Birch-Hirsch- 
feld. 

The designation, ‘“‘Wilms’ tumor,’’ how- 
ever, has come to be applied loosely— 
perhaps chiefly in a clinical sense—to any 
renal tumor of primitive or embryonal 
nature, and especially to those found in 
children. This usage has thrown some- 
what into obscurity a type of neoplasm 
which, though rare in comparison with 
mixed tumors, occurs with sufficient fre- 
quency to warrant its consideration when- 
ever the diagnosis of a renal tumor in a 
child is in question, namely, embryonic 
carcinoma. Ewing (3) discusses this as 
a separate entity, but mentions the possi- 
bility of its relation to the mixed tumors. 

The mixed tumors occur chiefly in young 
children, usually under 10 years, though 
they are also found in adults. They are 
not infrequently bilateral, and occur in 
any part of the kidney. The size natu- 
rally varies with the age of the tumor at the 
time of its discovery. Since it is usually 
first detected as a palpable mass in the kid- 
ney region, it is generally described as a 
massive neoplasm. The tumor tissue is 
usually sharply demarcated, but may be in- 
filtrative in character. The gross struc- 
ture is extremely variable, and may in- 
clude hemorrhage, necrosis, and cartilage 
or bone formation as special features. 
Invasion of the renal vein sometimes occurs 
and may be followed by early and wide- 
spread metastasis. 

Microscopically the picture is even more 
variable. The common feature, as stated 
above, is the presence of both epithelial 
and connective tissue elements, each parti- 
cipating in the malignant character of the 
neoplasm. The epithelial portions consist 
characteristically of tubules, often abortive 
in nature, but suggesting kidney tubules. 
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The epithelium forming them is usually of 
high columnar variety, with a definite 
lumen and in some cases a well-defined 
basement membrane. On the other hand, 
all gradations of differentiation have been 
reported, from primitive-appearing groups 
of round cells, described as the mesodermal 
forerunners of renal epithelium, to abortive 
attempts at glomerulus formation. 

The connective tissue elements may also 
present an exceedingly complex picture. 
Primitive connective tissue is always pres- 
ent, and this apparently is not in the least 
limited as to its power of differentiation, 
for the greatest variety of connective tissue 
types may be found. Fibrous connective 
tissue, elastic tissue, fat, bone and carti- 
lage, and finally muscle, either smooth or 
striated, may appear, and many of these 
may be present in the same tumor. The 
most constant type is muscle, usually 
striated. This, in rather primitive stages, 
combined with epithelium forming imper- 
fect tubules, presents the most frequently 
seen picture, although, as stated above, 
endless variety is possible. 

Metastases are most often found in 
the liver and lungs, and their structure may 
be similar to that of the primary tumor, or 
may contain only one cellular element. 

The question of histogenesis is at present 
unsettled. The origin of the tumors has 
been assigned to various sources, for in- 
stance, the Wolffian body (Birch-Hirsch- 
feld) and the primitive mesenchyme 
(Wilms). It is probably wise, however, on 
account of the extreme variation of struc- 
ture, to concur with Ewing in not postu- 
lating a uniform origin for all the tumors in 
this group. 


SYMPTOMS 


Tumors of the kidney in children pro- 
duce, as a rule, no symptoms until the 
growth has reached considerable size. In 
contrast to hypernephroma, these highly 
malignant neoplasms seldom cause hema- 
turia early in their course, and the absence 
of pain also tends to prevent their early 
discovery. Sometimes the patient’s vague 
gastro-intestinal symptoms induce the par- 
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ents to bring the child to the physician, 
who, on palpation, finds a good sized mags 
in the left or right abdomen (Cases 2 and 
5). In an early stage, tumors on the right 
may easily simulate appendicitis (Case 2), 
It is also possible that a bulging of the 
abdomen may be mistaken for adipositas 
or a hernia (Case 4) or that sudden hema- 
turia (Case 1) may reveal the true nature 
of the disease. 


DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 


The diagnosis of a fully developed kidney 
tumor in a child is usually not difficult, 
The palpation of a large mass in the kidney 
region leaves little doubt as to its probable 
origin. In the differential diagnosis pyelog- 
raphy and intravenous urography are of 
great assistance; both can be carried out 
with relative ease in children. If enough 
kidney tissue has been destroyed, there is 
non-visualization of the involved side fol- 
lowing intravenous injection of the dye. 
Retrograde pyelography shows filling de- 
fects of varying size and irregularity, some- 
times also an abnormal position of the 
ureter. Even a single film of the abdomen 
may definitely localize the tumor mass 
within the kidney area. While it may be 
difficult to differentiate very large kidney 
neoplasms from retroperitoneal tumors of 
other origin, the clinical data, supple- 
mented by the radiological findings, permit 
one to establish the diagnosis. 


PROGNOSIS 


The prognosis of kidney tumors in 


children is extremely poor. While an oc- 
casional patient may survive, it appears 
from all available data that the mortality 
is well above 90 per cent. Hyman (4) 
states that 17 of a total of 163 cases of 
kidney neoplasms belonged to the group of 
Wilms’ tumor; only one of the 17 patients 
survived operation by a few years. Of 
nine patients with Wilms’ tumor of the 
kidney seen at Roosevelt Hospital in 
New York, seven died within the first year 
following operation; one was alive after 
four years but could not be traced further. 
One patient (reported by White, 5), operated 
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on in 1925 at the age of seven months, was 
living in 1931. The experience of ob- 
servers on the Continent is similar 
(Demel, 6). 


TREATMENT 


Before the advent of high voltage ther- 
apy the treatment of kidney tumors in 
children was entirely surgical. Since they 
are composed largely of embryonic tissue 
it seems logical to assume that they are 
radiosensitive. Clinical experience has in- 
deed shown that marked reduction in 
size may be brought about by roentgen 
therapy. Only recently Randall (7) has 
drawn attention to this fact and recom- 
mended pre-operative irradiation in all 
cases of this type, followed by removal of 
the residual mass four to six weeks later. 
In two out of three cases the procedure 
proved to be of definite benefit. We feel 


that the interval between pre-operative ir- 
radiation and operation should be deter- 
mined according to the individual require- 
ments of each case, and find it impossible 
to propose a definite period. As soon as 


the tumor has been reduced to such an 
extent that it is barely palpable, and pro- 
vided the general condition of the patient 
is satisfactory, removal of the remaining 
tumor may be attempted. Hyman, 
though he does not believe in irradiation 
of adult kidney neoplasms, also feels that 
pre-operative roentgen therapy is indi- 
cated in Wilms’ tumors. We would like 
to emphasize the statement that prophy- 
lactic treatment should follow successful 
removal of any residual tumor mass. 

The technic of treatment is simple. As 
a tule one anterior and one posterior field 
suffice; in very large tumors a third lateral 
field can be added. The question of dos- 
age is a matter of debate. Randall used 
about 800 r over two areas applied during 
approximately two weeks; we have ad- 
ministered less in our patients. Even with 
relatively small doses we experienced vio- 
lent systemic reactions—so severe as to 
force interruption of the treatment (Cases 
land 2). A very poor general condition 
(Case 3) with a low blood count also ren- 
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ders moderate or small doses advisable. We 
see no particular objection to the use of 
smaller doses since we are dealing with a 
highly radiosensitive neoplasm. One must 
also remember that a too rapid breakdown 
of tumor tissue is very apt to produce 
severe symptoms of intoxication; the re- 
sponse of the tumors to irradiation in our 
own patients seems to bear this out. As 
to the prophylactic irradiation of the sites 
of future metastases we are somewhat re- 
luctant to proceed. It is impossible to pre- 
dict, for instance, how much benefit one 
may obtain from producing fibrosis in the 
mediastinal glands and thus depriving a 
patient of normal lymphatic tissue. To 
what degree such an area may be rendered 
non-fertile for the development of a meta- 
static lesion is beyond prediction. 

In case of severe pain, roentgen therapy 
may bring palliation (Case 6) and is, there- 
fore, indicated. We do not recommend 
treatment of the metastatic lesions in the 
lungs, although theoretically they should 
respond because of the radiosensitivity of 
the primary tumor. However, once the 
metastatic process has started, it seems 
to spread so rapidly that therapy appears 
rather futile. We are also very sceptical 
as to a ‘‘spontaneous’’ regression ofasecond- 
ary neoplasm in the lungs. 


REPORT OF CASES 


Case 1. M.H., X-ray No. 1748, male, 
5 years old, was admitted to the Wisconsin 
General Hospital, Section on Pediatrics 
(Dr. J. E. Gonce) on July 18, 1931. The 
parents had noticed that for two years (?) 
the boy’s stomach was unusually large. 
They had not been especially worried 
about this, since he had no symptoms of 
any sickness during this time. A few 
days before admission to the hospital the 
patient passed bright red blood following 
urination. The boy was taken to a physi- 
cian who found a tumor in the abdomen 
and advised hospitalization. The parents 
did not recall any symptoms which might 
have been related to this condition aside 
from a sallow color which had been present 
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at various times during the preceding two 
years. Past medical history included only 
whooping cough at one and a half years of 
age. The family history was irrelevant. 

Physical examination showed a fairly 
well nourished and well developed boy. 
In the right side of the abdomen was a 
large, nodular, very irregular mass, extend- 
ing from the costal margin down past the 
umbilicus and past the midline. It was 
very firm but not tender. It did not move 
with respiration and was quite immovable 
on palpation. Physical examination was 
otherwise essentially negative. 

Urinalysis and routine blood count were 
normal. A phenolsulphonephthalein test 
was done and showed 45 per cent excretion 
in the first hour and 5 per cent excretion in 
the second hour. X-ray examination of 
the abdomen revealed a large tumor mass 
on the right side, apparently arising from 
the right kidney and displacing the intes- 
tines to the left; the left kidney was visual- 
ized partially. A pyelo-ureterogram was 
taken and showed a normal left kidney. 
There was a small amount of dye showing 


in the mid-portion of the right kidney. 
A diagnosis was, therefore, made of right 
kidney tumor, probably sarcomatous in 


nature. X-ray therapy was started im- 
mediately and given in as large doses as 
the patient would tolerate and as often as 
he would tolerate them. The following 
x-ray deep therapy technic was used; 
H.V.L. in Cu, 0.95 A., 100 r (in air) per sit- 
ting, anterior and posterior right kidney 
area, one field per day. After three sit- 
tings the patient developed fever, nausea, 
and symptoms of marked intoxication. 
Treatment had to be interrupted for two 
weeks. In spite of the relatively small 
dose administered the mass appeared to 
be definitely smaller. Treatment was con- 
tinued until six exposures had been ap- 
plied over both anterior and posterior kid- 
ney areas. At the time of discharge from 
the hospital there was marked reduction 
in the size of the growth. The patient 
returned in November and again received 
six fields of 100 r (in air) each, both an- 
teriorly and posteriorly. At the end of 
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December no tumor mass was palpable. 
It was decided, therefore, to remove any 
residual mass surgically. The hemoglobin 
at that time was 60; there had been no 
loss nor gain in weight. 

Operation, Jan. 5, 1932 (Dr. I. R. Sisk). — 
The kidney was exposed through the usual] 
right flank incision. The neoplasm was 
larger than it had been thought, from phygi- 
cal examination, to be; it had developed 
in the upper pole and displaced the pelvis 
and remaining kidney downward. Con- 
siderable bleeding was encountered as a re- 
sult of the friability of the renal vein, 
This, however, was completely controlled, 
and the kidney with the entire tumor was 
removed. Blood transfusion of 300 cc. 
was given. 

Histologic Examination.—The tumor is 
made up chiefly of acini of which some have 
a definite lumen and resemble tubules or 
glandular structures, while others are solid. 
The cells of the tubular acini are almost 
uniformly of very high columnar type. 
In the more solid acini, the cells are irregu- 
lar in shape, though fairly uniform in size. 
They are not so elongated in general as in 
the tubular portions, but are more poly- 
hedral in shape. The nuclei, in general, 
stain lightly, with only occasional nucleoli. 
The stroma consists for the most part of 
delicate strands of connective tissue carry- 
ing small blood vessels, though here and 
there heavier connective tissue septa can 
be seen containing large vessels. A heavy 
connective tissue capsule is present and in 
the histologic sections examined this has 
not been invaded (Fig. 1). A large part 
of the mass consists of a dense vascularized 
connective tissue matrix in which are em- 
bedded cells reminiscent of the polyhedral 
tumor cells described above, though not 
definitely identified as such. A few tu- 
bules lined with cubical epithelium are 
found here. 

This may be described as a renal adeno- 
carcinoma of somewhat primitive type, 
but is not a typical embryonic tumor of 
the kidney. The heavy connective tissue 
growth in some parts is characteristic of 
irradiated tissue, but certain portions of 
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the tumor do not seem to have been af- 
fected by roentgen therapy. 

On Jan. 17, 1932, the patient developed 
a temperature of 102°; there was a small 
sinus at the site of the drainage in the 


Fig. 1. Case 1. Photomicrogram of 
tumor removed following x-ray therapy 
(220 X). For description see text. 


wound. Another transfusion of 300 c.c. 
was given on January 18. The patient 


recovered sufficiently to receive additional 
xray deep therapy starting on Feb. 1, 
1932. He returned on March 18, when he 
appeared to be in good physical condition. 
The parents stated that he had been acting 
asa normal child and was eating well. Ex- 
amination showed a lump of large walnut 
size in the upper right iliac fossa, slightly 
movable and not tender on _ pressure. 
Treatment was instituted immediately, but 
when the patient returned in April he 
was cachectic (had lost weight, looked 
very anemic) and the tumor had slightly 
increased in size. He died at his home 
in May, 1932. No autopsy permit was 
obtained. 

Case 2. R.K., X-ray No. 1966, female, 
aged three and one-half years, was admitted 
toa Madison hospital on Dec. 15, 1931. 
The patient’s mother stated that about 
Oct. 20, 1931, the child fell and com- 
plained of pain. On the following morn- 
ing she began to vomit and in the afternoon 
had a temperature of 103 degrees and ab- 
dominal pain. A physician was consulted 
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who suspected appendicitis. On October 
22, the mother first noticed a mass on the 
right side, and on December 5 blood and 
pus in the urine. No dysuria, frequency, 
or nocturia. No history of childhood 


Fig. 2. Case 2. Photomicrogram of 
tumor removed following x-ray therapy 
(220 X). For description see text. 


diseases. Birth weight had been eight 
and three-fourth pounds. The child had 
been gaining normally: intelligence good. 
Physical findings were essentially negative 
except that the right kidney was greatly 
enlarged, freely movable and not tender, 
extending almost into the pelvis. The 
liver was palpable 2.5 cm. below the 
right costal margin. The blood count 
showed slight anemia; albumin and red 
blood corpuscles were found in the urine. 
The child was referred by Dr. I. R. Sisk 
to the Wisconsin General Hospital for 
x-ray deep therapy. Five exposures of 100 
r (in air) each were given over the anterior 
and posterior right renal area on five suc- 
cessive days. On Jan. 11, 1932, the tumor 
had so much decreased in size that surgical 
removal of the residual mass was carried 
out. 

Histologic Findings.—This tumor is ap- 
parently greatly changed by irradiation, 
and therefore its original nature cannot 
be determined with certainty. It is com- 
posed of tubular acini of low cuboidal epi- 
thelium, with extensive edema and hemor- 
rhage of the stroma. No mitotic figures 
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Fig. 3. Case 3. Intravenous pyelogram taken 
Nov. 13, 1934, showing functioning kidney on ir- 
radiated side. Note distortion of calices. 


are seen, and there is very slight invasion of 
the capsule (Fig. 2). The picture is that 
of renal adenoma, but the development of 
lung metastasis, with rapidly fatal out- 
come, forces us to the diagnosis of adeno- 
carcinoma of the kidney. 

The patient returned on Feb. 5, 1932, for 
further x-ray therapy. Six sittings with 
the same technic as in the first series were 
given. The hemoglobin was 60 per cent 
and As-Fe medication was ordered. The 
patient returned for another series of treat- 
ments on March 16, 1932. After the 
second sitting she developed very severe 
nausea, with symptoms of intoxication, 


which made it impossible to continue treat. 
ment. She was brought back on April 11, 
1932, but was in such weakened condition 
that treatment seemed inadvisable. There 
was no evidence of local recurrence at 
that time. The child died at her home on 
June 15, 1932. The family physician had 
diagnosed lung metastases on physical 
examination. The child had very little 
pain and remained in bed only four days 
preceding death. : 

Case 3. R. K., X-ray No. 1446, male, 
10 months of age, was admitted to the 
Wisconsin General Hospital, Section on 
Pediatrics (Dr. J. E. Gonce), on Feb. 25, 
1931, because of a tumor in the abdomen 
which had been noticed three months 
previously. The infant had been ap- 
parently normal in development since 
birth. At the time of admission he 
weighed nearly 21 pounds. 

Physical examination was essentially 
negative except for the presence of a very 
large, firm, irregular tumor on the left 
side of the abdomen, extending from the 
costal margin to about 4 cm. below the 
umbilicus. It extended past the mid- 
line toward the right and was not freely 
movable. X-rays were taken and intra- 
venous pyelography performed which per- 
mitted the diagnosis of a kidney tumor. 
Because of a marked secondary anemia an 
intraperitoneal transfusion was given on 
March 9, 1931. On March 17, 1931, 
under general anesthesia, laparotomy was 
performed by Dr. I. R. Sisk, revealing a very 
large embryonic vascular type of tumor over 
the left kidney which filled half of the abdo- 
men, extending to the diaphragm above and 
into the pelvis below. The right kidney ap- 
peared to be normal. The tumor could 
not be excised since it was densely adher- 
ent to the aorta, besides being extremely 
vascular. No tissue was, therefore, re- 
moved for histologic examination. The in- 
cision was sutured and allowed to heal. 
The prognosis in this case was considered 
quite hopeless. X-ray therapy was ap- 
plied in relatively small doses because of 
the extremely poor condition and young 
age of the child (blood count on March 28, 
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1931: 42 per cent hemoglobin; 4,180,000 
red blood cells; 13,050 white blood cells). 
Every day for six days 50 r were given 
over the anterior and posterior left kid- 
ney area, beginning on April1, 1931. This 
was followed by saturation on April 23 
and on May 11. (Total dose in air, 750 
r over anterior and posterior kidney area.) 
In June the blood count had improved and 
the mass was Jess than one-half of the 
original size. Roentgenograms of the 
chest were negative for metastases. Ad- 
ditional irradiation was given in July and 
September. At that time the residual 
mass was barely palpable. In January, 
1932, no mass could be palpated. A severe 
respiratory infection prevented operation 
at that time. On June 30, 1932, the left 
kidney was explored through a left flank 
incision. The kidney itself appeared prac- 
tically normal in size and quite normal in 
appearance. There was, however, an ex- 
tension of the tumor along the pedicle over 
to the large blood vessels. It was hard 
and about 1.5 inches in diameter. Neph- 


rectomy did not offer much benefit as a 


curative measure, because the above de- 
scribed extension along the vessels could 
not be entirely removed. No attempt 
was made, therefore, to remove the kidney, 
and the wound was closed without drain- 
age. X-ray therapy was continued and 
series of treatments given in July, 1932, 
in January, February, and May, 1933, 
and in January, 1934. The patient was 
last seen on Nov. 14, 1934. There were 
no signs of recurrence or metastases. 
The intravenous pyelogram (Fig. 3) re- 
vealed a functioning left kidney, although 
there appeared to be a definite distortion 
of the calices. Roentgenograms of the 
chest did not show any abnormalities and 
the general condition of the boy seemed to 
be excellent three years and eight months 
after starting x-ray therapy. 

Case 4. C. T., X-ray No. 1493, female, 
4 years old, was admitted to the Wisconsin 
General Hospital on April 3, 1931, Sec- 
tion on Pediatrics (Dr. J. E. Gonce). 
About four months previous to the pa- 
tient’s admission the parents noticed a 
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mass in the right upper quadrant. They 
thought it to be a rupture and applied a 
bandage, without results. A physician 
was consulted who diagnosed a tumor in 
the abdomen and referred the patient to 
the hospital. Examination showed a large 
protruding mass in the right upper quad- 
rant which appeared to be firm, irregular 
in outline, movable, not tender, and ap- 
parently unattached. It extended from 
the costal margin down to 4 cm. below 
the umbilicus and from the right lateral 
abdominal wall to the mid-line. Other 
physical findings were essentially negative. 
X-ray examination of the abdomen on 
April 4, 1931, showed the left kidney ap- 
parently normal in size and _ position. 
Outline of right kidney was not seen. Entire 
right side was obscured by a large mass of 
fairly regular outline. Intravenous pyelo- 
grams on April 7, with skiodan, revealed 
normal outline of left kidney and ureter. 
The right kidney showed only as a small 
pelvis in the upper portion of a large mass 
filling the entire right side. On April 9 
the peritoneum was opened through a 
right rectus incision (Dr. I. R. Sisk). A 
large lobulated tumor of the right kidney 
was exposed, but was found to be too ex- 
tensively attached to the surrounding tis- 
sues to permit removal. X-ray deep 
therapy was started on April 23, 1931. 
Although only 50 r were given over each 
field, a severe reaction developed after the 
second treatment and the temperature 
rose to 103°. X-ray therapy was resumed 
on April 27 and completed on May 7, 
1931. A total of 525 r (in air) were given 
over anterior and posterior right kidney 
areas. The patient returned for further 
treatment in May; at that time the hemo- 
globin was only 48 per cent. On June 10 
roentgenograms of the chest showed metas- 
tases (Fig. 4). The patient died a few 
weeks later at her home. No autopsy per- 
mit was obtained. 

Case 5. D.S., X-ray No. 2888, female, 
3 years old, was admitted to the Wiscon- 
sin General Hospital, Section on Pediatrics 
(Dr. J. E. Gonce), on March 16, 1933. 
The family and past histories were not 
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Fig. 4. Case 4. Roentgenogram of chest taken June 10, 


1931, showing metastases in lungs. 


relevant. The present condition began on 
Feb. 14, 1932, when the patient suddenly 
fell to the floor without losing conscious- 
ness. She vomited immediately after this 
and appeared to have a fever. Vomiting 
continued for several days and the patient 
then began to complain of pain in her left 
side, at which time a tumor mass was 
noted. The parents remembered that the 
child had complained vaguely of a fullness 
in the abdomen on the left side since 
December, 1931. In the two months be- 
fore admission the child had lost seven 
pounds in weight, and her appetite had 
been very poor. Nothing unusual had 
been noticed about the stools or urine ex- 
cept that the urine was somewhat scant 
in amount. The family physician exam- 
ined the child in September, 1932, at which 


Fig.5. Case 5. Intravenous pyelogram 
taken Feb. 22, 1933. Arrow points to small 
amount of dye on involved side. 


time there was no abdominal mass present. 
Two months later, however, a large tumor 
could be palpated. Physical examination 
showed a poorly nourished, pale infant, 
who was lying quietly in bed, appearing to 
be prostrated and very weak. Examina- 
tion of the abdomen revealed a promi- 
nence in the upper left quadrant of the ab- 
domen. A large tumor mass was palpable, 
extending past the mid-line on the right 
and inferiorly down beyond the umbilicus; 
very firm, with rounded edges. On the 
medial aspect no notch could be palpated. 
The upper pole of the mass seemed to fade 
out under the costal margin. It was not 
movable, did not change position with 
respirations, and did not seem to be par- 
ticularly tender. Physical examination 
was otherwise essentially negative. X-ray 
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studies of the chest showed no evidence of 
tumor metastases or other pathology. X- 
ray examination of the kidneys, ureter, and 
bladder was unsatisfactory aside from 
showing the mass described above. An 
intravenous pyelogram was performed on 
Feb. 22, 1933, and a normal kidney and 
pelvis were visualized on the right side. 
On the left, a dense large mass was present 
with no dye visible except in one small area 
below the twelfth rib. A small amount of 
dye was seen in the lower end of the left 
ureter (Fig. 5). The urine was essentially 
normal. The blood count showed a 
marked secondary anemia. A leukocytosis 
of about 20,000 was present, with an in- 
crease in neutrophiles to 70 per cent. 
Phenolsulphonephthalein excretion was 60 
per cent in two hours, 40 per cent of which 
was excreted in the first hour. A diagnosis 


was made of a malignant tumor of the 
kidney, probably of the embryonic type. 
X-ray deep therapy was started on Feb. 23, 
1933; 50 r (in air) were applied to the an- 
terior and posterior left kidney areas on six 
successive days, and saturation twice at 


intervals of ten days, giving a total of 600 
r (in air) over anterior and posterior fields. 
In April the tumor had decreased to about 
one-fourth of the original size. At the 
return in May, the tumor appeared to be 
larger again, and while physical examina- 
tion of the chest seemed negative and there 
were no symptoms, roentgenograms showed 
definite metastases. The patient died on 
May 28, 1933, no autopsy being performed. 

Case 6. Y.H., X-ray No. 3585, female, 
age 2 years, was admitted to the Wiscon- 
sin General Hospital, Section on Pediatrics 
(Dr. J. E. Gonce), on Dec. 20, 1933. In 
the latter part of August, 1933, the parents 
noted a growth in the abdomen producing 
a bulging in the region of the stomach. 
The tumor increased in size very rapidly. 
Vomiting after meals began, the appetite 
decreased, and the child gradually became 
weaker. In September, 1933, the right 
kidney tumor was removed at a hospital in 
La Crosse, Wisconsin, and diagnosed sar- 
coma. The tumor weighed two pounds. 

Histologic Findings—The tumor cells 
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Fig. 6. Case 6. Photomicrogram of tumor re- 
moved at operation. No preceding x-ray therapy 
(220 X). For description see text. 


for the most part resemble those of a large 
spindle-celled sarcoma, but here and there 
are groups which present an appearance 
which suggests that they may at one time 
have formed tubules. In some areas 
vacuolated cells (fat cells?) are seen, pre- 
sumably the result of the invasion of fat 
tissue by the neoplasm (Fig. 6). The kid- 
ney tissue itself has undergone extreme 
fibrosis, with corresponding atrophy of 
the parenchyma. The tubules are every- 
where dilated, with a very low cuboidal 
epithelial lining. In the cortex they con- 
tain hyaline material and sometimes a few 
leukocytes, while in the medulla they stand 
open and apparently empty. In the glom- 
eruli there is great shrinkage of the capil- 
lary tuft, with pyknosis of the endothelial 
nuclei and thickening of the capillary base- 
ment membrane. The conclusion is drawn 
that this is a mixed tumor (adenosarcoma). 

Following the operation the child’s 
appetite improved and she gained in 
weight. However, in November she be- 
came irritable and complained of pain in 
the stomach. A recurrence could be felt 
on the right side of the abdomen about the 
size of an apple. 

Physical examination showed a poorly 
nourished, rather pale female child who 
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weighed 28 pounds. Examination of the 
abdomen revealed a definite bulge on the 
right; palpation disclosed a very large, 
firm, irregular, non-tender, and non-pul- 
sating mass which extended medially well 
past the mid-line, upward to the costal 
margin, and below to the iliac crest. 
Physical examination was otherwise essen- 
tially negative. Urinalysis showed no 
pathology. The hemoglobin was only 50 
per cent, with 4,500,000 red blood cells 
and 10,000 leukocytes. X-ray examina- 
tion of the chest showed no evidence of 
metastases. 

X-ray therapy was started on Dec. 21, 
1933. Within one week, a total dose of 
500 r was given over the anterior and pos- 
terior right kidney areas. The general 
condition of the patient, however, re- 
mained poor. In February there was 
marked cachexia and the tumor had in- 
creased in size. Another series of treat- 
ments was given at that time. The child 
complained of severe pain in the right 
upper quadrant, which was relieved com- 
pletely by irradiation. Roentgenograms 
of the chest taken on Feb. 20, 1934, re- 
vealed definite metastases in the lungs. 
The patient died on March 6, 1934. No 
autopsy was permitted. 


DISCUSSION 


An analysis of our six cases impresses us 
above all with one fact, and that is the 
high malignancy of these neoplasms. Op- 
eration alone or in combination with ir- 
radiation seems ineffectual in eradicating 
the disease. A striking temporary im- 
provement is followed soon by either a 
local recurrence or widespread metastases 
leading to death. According to our ex- 
perience, the lungs seem to be the most 
frequent site of secondary involvement. 

Another observation worthy of mention 
is the fact that a tumor may almost com- 
pletely disappear following roentgen ther- 
apy, so that palpation cannot definitely 
outline any mass in the kidney area. Yet, 
laparotomy often reveals a fairly large 
residual tumor. In our experience pre- 


operative irradiation did in no way com. 
plicate the surgical procedure. 

It was most surprising to find that the 
only surviving patient (Case 3) had re. 
ceived only roentgen therapy; no removal 
of the tumor or nephrectomy was carried 
out at operation. We are unable to ex. 
plain_this fact, and refuse to draw the 
obvious conclusion. We are still inclined 
to believe that pre-operative irradiation 
and removal of the residual neoplasm, 
followed by post-operative irradiation, js 
the most logical method of treatment. 

Another interesting phenomenon in this 
patient was the preservation of the kidney 
function on the irradiated side as proved 
by the intravenous pyelogram. While it 
is well known that heavy doses of roentgen 
rays produce severe injury to the kidney 
(Hartman, Bolliger, and Doub, 8) appar- 
ently the total dose administered in our 
case was not sufficiently high to impair 
secretion. Our material does not permit 
any conclusions as to the relations between 
radiosensitivity, prognosis, and _ histologic 
picture. One may safely assume, how- 
ever, that tumors consisting of young and 
undifferentiated cells will respond quickly 
to irradiation but are also most apt to recur 
soon. There seems little hope of improv- 
ing the prognosis at present since early 
diagnosis is extremely difficult because of 
the absence of characteristic symptoms, 
an observation made in all cases reported 
by us. 


SUMMARY 


1. Six cases of kidney tumors in chil- 
dren are reported; in three instances histo- 
logic studies of the neoplasm were avail- 
able. Their pathology, diagnosis, and 
treatment are discussed. 

2. The treatment consisted of opera- 
tion and roentgen therapy. Five patients 
died from the disease within two years 
after the diagnosis was made. One pa- 
tient, who received only roentgen therapy, 
is still well and without demonstrable 
metastases three years and eight months 
following treatment. 

3. In our opinion the most logical treat- 
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ment is pre-operative irradiation followed 
by surgical removal of the residual mass if 
possible and roentgen therapy post-opera- 
tively. The optimal time of operation 
should be determined in each individual 
case; we cannot advocate any specific 


period ; 
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DISCUSSION FOLLOWING SYMPOSIUM ON 
UROLOGY 


Dr. B. H. NicHors (Cleveland): It has 
been our object, in preparing this program, 
to try to bring to you a cross-section of the 


present status of the relation of radiology 
to urology, both in diagnosis and therapy, 
and we will proceed with the program. 


Dr. E. A. PoHLE (closing): In closing, 
may I urge you to be very reluctant in re- 
fusing treatment to any of these children 
who come to you with these highly malig- 
nant kidney neoplasms, even if the patient 
is not in what we call good condition for 
irradiation. It is impossible to predict 
which one of those will respond and give 
you as satisfactory a result as this one pa- 
tient of ours who is living now nearly four 
years after we started therapy. 


Dr. RusseELL A. HENNESSEY (Memphis, 
Tenn.): I consider it a privilege to dis- 
cuss some of the urologic problems of the 
roentgenologist, for I know of no one upon 
whom the urologist is more dependent in 
modern urologic diagnosis. He is, to be 
sure, the urologist’s most dependable ally. 
It is true, however, that he will often see 
conditions which are most disconcerting 


and require a most careful urologic in- 
vestigation to deny. 

I prefer to discuss the value of intra- 
venous urography, particularly as it ap- 
plies in the recognition of obscure urologic 
anomalies. It is well known, of course, 
that the kidney which is functionless from 
any cause will not concentrate the intra- 
venous urographic medium. By the use 
of intravenous urography, it has been 
possible to delineate or infer such congeni- 
tal defects as fusion anomalies, renal 
hypoplasia, renal aplasia, and congenital 
absence of one kidney, conditions which 
were previously not possible of demonstra- 
tion by cystoscopy or other diagnostic meth- 
ods than surgical exploration. In four in- 
stances, we have been able by its use to 
imply the congenital absence of one kidney. 
The lack of concentration of one area fur- 
nishes only relative information, however, 
and it is only by the correlation of clinical 
findings that such inference may be proved. 

Associated genital defects, occurring in 
70 per cent of such cases, is the next most 
important clinical finding to make such 
diagnosis possible. We have been able 
to show the value of intravenous urography 
in these cases by proving the congenital 
absence of one kidney or a renal hypoplasia 
by subsequent. surgical exploration in 
four of six cases we have seen. 

A hypoplastic kidney may be capable of 
sufficient function to furnish a clear enough 
pyelogram to make diagnosis possible. 
The inability of the aplastic kidney to 
concentrate or excrete places it, so far as 
intravenous urography is applicable, in the 
class of the agenesic kidney. 

Freely acknowledging the value of in- 
travenous urography in urologic diagnosis, 
we have found, nevertheless, that it does 
not entirely supplant retrograde urography, 
particularly in detecting early pelvic 
changes produced by tumors of the renal 
parenchyma or kidney pelvis, or early 
renal tuberculosis. It is conceivable that 
further refinements in its chemical make- 
up and further experience in its usage will 
broaden the scope of its application and 
diagnostic value. 
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Dr. GEORGE LIVERMORE (Memphis, 
Tenn.): I deem it a privilege to appear be- 
fore this body, for, as Dr. Hennessey has so 
ably stated, we depend upon you so much 
for our diagnosis in urologic conditions. 

Excretion urography is not only a great 
help but it fills a long-felt want in bringing 
out details that we have been unable to ob- 
tain by means of retrograde pyelography. 
On the other hand, retrograde pyelography 
brings out details that we cannot obtain by 
intravenous urography. 

As the first essayist stated, we know that 
the reaction following cystoscopy is at 
times not very pleasant. However, there 
are many cases in which a diagnosis is im- 
possible without retrograde pyelography, 
and I think the first speaker was perhaps a 
little too dogmatic in his statements, be- 
cause if it goes out generally that a diagno- 
sis can be made so easily by intravenous 
urography, I am sure it will result in caus- 
ing a great many very bad diagnostic 
errors. 

I think that excretion urography replaces 
a long-felt want but in no sense displaces 
retrograde catheterization; the fact, too, 
that we can always tell the condition of the 
two kidneys from a functional standpoint, 
and also obtain the urine from each kidney 
for microscopic examination and culture 
makes retrograde pyelography more valu- 
able than intravenous. 

Kidney function has been said to be 
demonstrated by intraveous urography, 
but this is not always true. We have re- 
cently had a case in the hospital in which 
no pyelogram was shown of the left kidney 
and no outline of the pelvis or ureter at all 
could be seen, and yet the right pelvis and 
ureter were clearly demonstrable. 

On retrograde catheterization, however, 
the function by P.S.P. of the left kidney 
was 15 per cent in fifteen minutes, and 10 
per cent of the right kidney; therefore, in 
this case it certainly did not demonstrate 
the function of left kidney. 

I have found diodrast by far the best 
preparation for intravenous urography. 
Children are subject to the same urologic 
problems that affect the adult with the ex- 
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ception of hypertrophy of the prostate and 
pyelonephritis of pregnancy. In ureteral 
valves and hypertrophy of the verumon- 
tanum, however, we frequently have the 
same character of obstruction that occurs 
in hypertrophy of the prostate. 

In the case of a boy, six years of age, who 
came to me for hematuria, a pyelogram 
was made simply by filling the bladder with 
the pyelographic medium and putting the 
child up in the Trendelenburg position. It 
shows a large hydronephrosis, with a di- 
lated and tortuous ureter on both sides, 
This was the result of a valve in the ureter 
and a fibrosis of the bladder neck, causing 
obstruction and back pressure exactly as it 
occurs in hypertrophy of the prostate. By 
opening up this child’s bladder, cutting the 
valve, and removing a wedge-shaped piece 
from the neck of the bladder, he was en- 
tirely relieved. He is now twelve years of 
age, goes to school every day, and is ap- 
parently well. 

Children can be cystoscoped with the 
same degree of accuracy and the same de- 
gree of precision as in the adult and with 
far less reaction. 

In the case of a boy baby, eleven months 
old, whom we cystoscoped recently, the 
film shows the catheter in the right ureter 
going away over to the left side. This 
made me suspect that he had one of those 
anomalous, ptosed kidneys or a congenital 
single kidney with two ureters. When we 
made the pyelogram, however, the catheter 
was in the pelvis of the left kidney with 
practically a normal pelvis on that side, 
whereas on the right side, the catheter is 
drawn away over to the left on account of 
the extreme dilatation and tortuosity of that 
ureter. The patient was relieved by neph- 
rectomy. 

I mention another case of a boy baby, 
eleven months old. The catheter was seen 
to be coiled up inside the hydronephrotic 
sac and only the upper portion of it filled. 
This child had practically no urinary symp- 
toms except an occasional pus cell in the 
urine. He had been running a little tem- 
perature when he had pus; when the pus 
cleared up, the temperature would subside. 
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He had been treated for pyelonephritis 
since he was two months old. He was 
cured by nephrectomy. 

It is very easy to catheterize children if 
they are under an anesthetic. There is 
only one contra-indication to cystoscopy in 
children and that is a high blood urea and 
creatinin and a very low P.S.P. output. 
We have small cystoscopes designed by 
many different urologists, so that sex and 
age are now no bar to cystoscopy in chil- 
dren. I have cystoscoped and pyelo- 


gramed a baby three days old. 


Dr. A. E. Jones (closing): I will answer 
my friend and colleague, Dr. Livermore, by 
saying that perhaps I was a little bit too 
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dogmatic, and asking him to take into ac- 
count the title of my paper. ‘The Supe- 
riority of Intravenous Urography over the 
Retrograde Method in Certain Well-de- 
fined Cases.’’ I tried to confine myself to 
those cases in proving my. point. 

As far as Wilms’ tumor is concerned, I 
enjoyed that presentation very much be- 
cause we had a chance of seeing four of 
these cases in the last year, and, by the 
way, the patients are all dead—I don’t 
know whether or not the radiation pro- 
duced metastasis. It certainly does shrink 
the tumor, but there are some men who 
earnestly believe that it has something to 
do with producing metastasis. 








THE IMPORTANCE OF ROENTGEN GASTRIC FUNCTIONAL STUDY IN THE 
DIFFERENTIAL DIAGNOSIS OF PYLORIC LESIONS! 


By ProressorR WILLIAM H. MEYER, M.D., New York City 


From the Department of Radiology, New York Post-graduate Medical School of 
Columbia University 


PRELIMINARY 


EFORE proceeding with a discussion 
B of the material at hand I should like 
to present ten illustrations selected 
from the 101 cases in which operation and 
biopsy follow-up were obtained, and ask 
you to tax your imaginations and personal 
diagnostic abilities before noting the patho- 
logic conclusions. 


FIGURE l 


The odd case in Figure 1, labeled No. 
101 (not one of the pyloric series), which 
is obviously a neoplastic invasion of the 
pars cardia, was that of a young girl, 
aged 16 years. The pathologic interpre- 
tation is that of a congenital mesenchyma- 
tous tumor. 

Case 2 (Fig. 1), which shows extensive 
neoplastic invasion of the pars pylorica, is 
pathologically reported as a Krukenberg 
tumor and metastatic carcinoma of the ovary. 

Case 3 (Fig. 1), which in its radiologic 
aspect is somewhat similar to Case 2, is 
pathologically labeled /lymphoblastoma 
(probable Hodgkin’s disease). 

Case 4 (Fig. 1) shows extensive gastric 
wall infiltration with several niches. The 
pathologic report is that of primary sarcoma 
with multiple ulceration. 


FIGURE 2 


The similarity of the location and char- 
acter of lesions (Fig. 2, Cases 5 to 10) are 


obvious. However, in Case 5, the defect 
at the pylorus is evident; because of the 
functional behavior the lesion was radio- 
logically interpreted as probably not malig- 
nant but rather as a papilloma with partial 
hypertrophic stenosis. Surgically and 
pathologically the lesion is reported as 

1 Presented before the Radiological Society of North 
America, at the Twentieth Annual Meeting, in Mem- 
phis, Tenn., Dec. 3-7, 1934. 


invagination of hypertrophic mucuous mem- 
brane fold. 

(Fig. 2, Case 6). Notwithstanding the 
rather wide defect at the pylorus, the 
atony, dilatation, marked and prolonged 
retention, hypomotility and irregular per- 
istaltic action suggested hypertrophic py- 
loric stenosis from an old ulcer, and the 
lesion was so interpreted. This was sur- 
gically and pathologically confirmed. 

In Case 7 (Fig. 2), the radiologic exam- 
ination suggested probable malignancy. 
It was because of the gastric shrinkage 
and other strongly supporting functional 
changes that this interpretation was made. 
Following resection, the pathologic con- 
clusion is that of malignant ulcer. How- 
ever, in the detailed description the 
pathologist observes an extensive lympho- 
cytic infiltration of undetermined character 
(the case is still under observation). 

In Case 8 (Fig. 2), the patient was a 
male, 30 years of age, in good physical 
condition but with the history of a possible 
chancre. Furthermore, because of the 
functional behavior and character of the 
pyloric defect, a roentgen interpretation 
of probable syphilitic hypertrophic pyloric 
infiltration wasmade. Microscopic exami- 
nation of the resected pylorus showed 
military nodular infiltration with tubercu- 
lous ulcer. 

Case 9 (Fig. 2) was both clinically and 
radiologically quite similar to Case 8 
(Wassermann negative). A similar roent- 
gen interpretation of hypertrophic pyloric 
infiltration was made. The pathologic 
report indicates syphilitic hypertrophy and 
ulcer. 

Case 10 (Fig. 2) is of interest mainly 
from the clinical standpoint. The patient 
was a well nourished young man, 35 years 
of age, in good physical condition except 
for recent moderate gastric distress. The 
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Fig. 1. Cases 1, 2, 3, and 4. 


physical examination was negative except 
for a slight anemia. Notwithstanding the 
roentgen interpretation of malignant py- 
loric infiltration, the medical department 
insisted on a course of treatment on a clini- 
cal diagnosis of benign ulcer: not so much 
because of the positive roentgen diagnosis, 
but mainly since the case was primarily 
that from a surgeon. A subtotal gastrec- 
tomy for pyloric carcinoma ensued and 
this was pathologically confirmed. There 


was no evidence of metastasis at the time 
of operation. The patient was readmitted 
three months later, at which time he died 
of extensive pulmonary metastasis. 
Morphologically, the radiologic uncer- 
tainties of true  histo-pathology ap- 
proximates 10 per cent. A_ correct 
interpretation, differentiating benign from 
malignant lesions, is made in nine out of 
ten cases. Yet in 400 cases, holding the 
same proportions, 40 uncertainties are a 





RADIOLOGY 


Nu 


formidable array, and challenge to greater 
effort in differential diagnosis. Needless 
to say here, and to you, that the 90 out 
of a 100 cases in which an interpretation 
is correct fail to outweigh the criticism 


7, 8, 9, and 10. 


o 
6 
u 
Y 
a 
gS 
16) 


Fig. 2. 


of only one in which you were not letter 
perfect. 


Subject—My subject is more in the 
form of a question, resulting from certain 
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radiologic observations in a series of 
pathologically proven cases, rather than a 
criticism of any present methods or the 
presentation of anything startling or new. 

Basis—As a basis for our investigation, 
we have reviewed our files and follow-up 
records in approximately 5,000 roentgen 
gastric examinations, of which almost 8 
per cent were reported as showing definite 
intrinsic lesions. Of these, we have selected 
100 consecutive cases of lesions at or near 
the pylorus in which either a follow-up 
through operation, or a pathologic study 
by biopsy or autopsy was obtainable. 
This means a successful follow-up in about 
25 per cent of the cases. 

In the remaining 300 cases, the operative 
data without biopsy but inclusive of the 
clinical follow-up would appear sufficient 
verification of the radiologic conclusions. 
These would have a definite bearing upon 
any statistical summation but should not 
be included where strict pathologic data 
are required. 

Discussion.—In recent years, perhaps 
because of the apparent greater certitude 
thereby afforded, and because of the 
general interest given the subject by many 
publications, the direct method of visuali- 
zation of gastric lesions and demonstration 
of mucous membrane defects appears to 
have taken precedent over the study of 
gastric functional disturbance, or the so- 
called symptom-complex method of inter- 
pretation, so ably employed by the early 
workers in this field. 

There is no gain saying the fact that a 
film record showing a so-called character- 
istic defect affords most convincing evi- 
dence of a lesion. It is also apparent that 
some of the newer methods are but revivals 
or modifications of the morphologic and 
tuge studies as previously accomplished 
with sedimentation mixtures, pastes, etc., 
wherein there is much redescription of 
mucuous membrane dimpling, distortion, 
and obliteration, along with the renaming 
of the Haudek niche of old. 

It is not my intent in the least to detract 
from the value of the direct method of 
interpretation, since such study when fol- 


lowed by operation and biopsy supplies 
most valuable information as to the type, 
origin, and extent of any given lesion. 
On the other hand, it is well for the roent- 
genologist to keep in mind that at the 
present stage of the development of roent- 
genology there is as yet no direct means to 
radiologically determine color, consistency, 
cell types, or organisms, and, therefore, any 
attempted histologic interpretation is but 
a surmise based upon gross appearance and 
statistical average. 

Again, the early carcinoma and the 
several other types of neoplastic disease, 
such as the small malignant ulcer, the 
granulating, florid, flat, shallow ulcers, and 
certain hemorrhagic cases, still offer inter- 
pretative difficulties to any radiologic pro- 
cedure. In many of the cases of partial 
obstruction, the secondary changes tend 
to obscure the primary cause of the lesion 
and render direct visualization difficult. 
It is in such cases as these that the 
roentgen study of gastric dysfunction ap- 
pears to us of paramount importance and 
affords much supportive information in 
the more difficult realm of differential 
diagnosis. 

The more important and closely inter- 
related indirect roentgen data would ap- 
pear to be as follows: 

(1) Transitional changes in size, shape, 
position, and mobility of the stomach in 
reference to age, sex, and status. 

(2) Gastric tonus, antral and pyloric 
action. 

(3) Peristaltic activity, that is, the 
origin, depth, frequency, and asymmetry 
of action, as well as contractions and 
spasm. 

(4) Evacuation and motility. 

(5) Abnormal stasis, retention, and 
hypersecretion. 

(6) Ruge variations—organic or not. 

(7) Morphologic defects, differentiat- 
ing artifacts spasm, and those of extrinsic 
origin. 

It might be well for us here to observe 
that not one of these data can stand alone, 
no more than any single symptomatic 
observation at the bedside is absolutely 





*paysi] 919Y JOU 91k UOT eUTIYUOD d1Z0[OYy}ed-o1NIW JUDTIOYNsUT 
YIM SasBo ‘IBAIMOPF{e «“BAISNJOUOD posvadde uo e}01d19} UI DIZO[OIPes Uls19yM JoquINU [B}0} 9Y} JO YRANOJ-9uO ynq s}Uasaida1 3]qQe} SITY} Jey} pojou oq pynoys 7] 


RADIOLOGY 


*‘paAtasqo SUOI}B1Iaqe [BUOTJOUNY [eIjUasse oy} Jo AJeUIUINS & Y}IM SZuIpuy o1Z0[0Y}ed 94} 0} ZuIpsosoe padnoi3 usesq aAvY Sased JY} ‘3Tqe} SIy} UY _ 





yoojop Ie[NnpoN 


SOydIN 


I 
I aempon 


T Zultodey 


II UOT}S1I}s 
-uod pus A}IPIZIy 


¢ UOTJOLIASUOL) 
6Z —- }ReJep seMpon 


c WOT}dLI}sUOD 
aqeneA 


WOT}ILI}sUOD IB[NUUY 


UOT}II}SUOD Ie[NuUY 


yoajJep 
dey 


Zutisde |, 
eysIN 


uoljdafioduiy 
eqoIN 


“radAY 


‘odAH 


‘odAy 0} 


[VULION 


*radAy 
Aduapua L 


*radAy 
Aduapusa . 


‘odAy 0} 


[eULIONT 


*radAY 


“rad AY 


[euriou 
aBVIIAY 


‘odAY 


‘rodAy 
Aduapua L 








yoaIJoq 





AWHOW 








umnIpey 


yeas 
yjews 
Tanpeyl 


yeao 
uIP 


Jeauly 
TTBS 


[eAo 
WINIpaTL 


yjeurs 
mInIpsy 


][eurs 
mnIpeyy 


yews 
mnIpayy 


TOnIps 
d1}Ua9Sa19 
3317] 


a1] 
winIpayy 


U0I}U9}9Y 


juosqy 


paysturunicy 


paysrurancy 


jUasqD O} 
paysturung 


juasgD Oo} 
poysturmiqg 


Jeuliou 
dBBIIAY 
qeq 
MBIT 
ta | 
quasainb 


pue saroe 
A][eotpoliag 


dATIBIBdAH 











SIS]BSLI9g 


| 


IALPV 


ATV 


dATPYW 


(j981]U0D) 


(pista) 


IANIYV 


IATOY 


IANIY 


AAI 


100g 


dATIY 


auo 





TanIpsy 


TTeus 


unIpay 


qous 
unIpsyy 


yjeurs 
unipeyl 


Jeuti0u 
IBVIIAY 


jewiou 
dBVIIAY 


eurs 


wInIpay 


wipes 


318] 


yeuliou 
aBBIIAY 








DIM0}JOYIO 


oa1u0}IId APT 


a0} ad AP] 


ou0z19d AY 
Aguopua L 


100} 19d AY, 
0} ‘OUWO 


]ewliou 
dBRIDAY 


d10}043.10 


a1u0},Iad APL 


jeuliou 
dBBIIAY 


a1u0}JOdAPH 


10} 19d AY 
Aduapua 





BUlO}Se[qoyduA’T 


BUWIOIIeS 


Joon JUBUsTTeYy 


BUIOUINIVD SNOYIUIG 


BUIOULDIBIOUIpPY 


spueq 
:SUOISOUPY 


uo 

-egUI = snopnossqn y 

voHey[yUL syydAg 
AydoijieddAy “quiour 

Jo/pue eworideg 
Jaotn 

a0jAd-aid §=Sulsouays 


Jaotn 
o110[Ad-}sod Zursous}g 











sisouseIp 
od1Z0/0y} eq 








tSNOISUT OIMOTAd AO SUSVO AAILVAAdO AAILNDASNOD OOI NI GAAUNTSAO VLVG NADLNAOYN LINVLAYOdWI—'I aldVvL 





MEYER: 


characteristic. It is by the study and 
correlation of the symptom-complex as a 
whole that the true character of a given 
pathologic process may be revealed. 

A statistical survey of our work would 
suggest that, if we adhere strictly to the 
operative cases with biopsy-autopsy con- 
frmation, then we gain the impression 
that fully 50 per cent of all pyloric lesions 
are of a malignant nature. This, how- 
ever, is due to the greater frequency with 
which operative procedure is instituted in 
the more serious cases. 

If, on the other hand, all of the cases of 
pyloric pathology, radiologically deter- 
mined (almost 400 in number covered by 
this period of investigation), are included, 
then only 25 per cent are recorded as 
malignant. In these there has been a 
sufficient time lapse with clinical follow-up 
or operation to justify this conclusion. 

It is also evident that radiation therapy 
is not receiving. proper consideration. I 
am convinced from experience that some 
of these patients would still be alive if 


proper radiation therapy had been used 
either pre- or post-operatively or without 
any operation (other than biopsy confirma- 


tion). These include at least the cases 
of congenital embryonal tumors, the lym- 
phoblastomas (Hodgkin’s disease), and 
lymphosarcomas. 


SUMMARY 


In summarizing, the following conclu- 
sions would appear justifiable: 

1. The benign irritative lesion is re- 
sponsible for a train of symptoms, such as: 
(2) hypertonus; (b) hypersecretion; (c) 
peristaltic hyperactivity, and (d) spasm, 
with (e) resultant disturbance in motility. 

2. In the benign pyloric obstructive 
lesion the complex is most impressive. 
The observed data are as follows: (a) de- 
layed evacuation with marked hypomo- 
tility and pronounced gastric retention; 
(b) atony and dilatation (from gastric wall 
atrophy); (c) long periods of quiescence, 
alternating with periodic peristaltic hyper- 
activity. (The primary cause most fre- 
quently is callous ulcer.) 
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3. Again, how clearly the partial post- 
pyloric obstructive lesion can be defined if 
one will but observe that (a) with gastric 
hypertrophy the tonus is preserved, if not 
exaggerated; (b) the peristaltic hyper- 
activity is especially prominent in the 
pylorus with antral distention; (c) not- 
withstanding a fair sized gastric residue 
continuing well beyond the normal time 
limit a colonic hypermotility frequently 
exists. 

Truly it must be apparent that by the 
observance of such symptomatology a 
differentiation between the benign pre- 
and post-pyloric lesions can well be estab- 
lished. One not infrequently meets a 
lesion wherein the morphologic study leaves 
one in doubt as to its benign or malignant 
character. Here again will the observance 
of the indirect data often afford the neces- 
sary information for differentiation. 

4. Faced with a lesion in an obstructive 
location the following are convincing 
observations of the malignant character 
of the process: (a) the gastric shrinkage; 
z.e., the luminal contraction; (0) the 
wall rigidity; (c) the lack of peristaltic ac- 
tivity over the infiltrative area; (d) the 
patency with (f) a paradoxical hypermo- 
tility. 

5. When with the usual contrast meal 
a definite morphologic defect is discernible, 
then may a systematic functional study 
aid in determining the degree of irritation, 
obstruction, or disturbed motility caused 
by the lesion, as well as afford greater 
refinement in differential diagnosis. 

A detail rugee study would, under these 
conditions, appear superfluous since, 
frankly, most of the reproductions of rugee 
defects are only corroborative of previously 
suspected or morphologically proven lesions. 

6. When functional disturbances of 
undetermined origin are observed wherein 
the causative factor is morphologically not 
revealed but the stomach is none the less 
under suspicion, then the greater detail 
afforded by the ruge study would justify 
the additional time, energy, and expense 
of this procedure. On the other hand, it 
is also well to remember that every gastric 
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upset is not necessarily indicative of ulcer, 
carcinoma, or other serious organic diseases. 


Acknowledgment is hereby made of my 
indebtedness to all the associates in the 
Department of Roentgenology for their 


assistance in compiling the data. Special 
mention to Dr. Debbie, Dr. Furst, and 
Dr. Kurtz, for their perseverance in ob. 
taining follow-up data, and to Dr. Schlein 
for his diligence in compiling and tabulating 
the cases. 








THE SOCIAL AND ECONOMIC ASPECTS OF CANCER’ 


By ALBERT SOILAND, M.D., D.M.R.E. (Camb.), Los Angeles, California 


America, from both an economic and 

a social viewpoint, based on intimate 
contact with patients for over a quarter of a 
century, I am convinced that a determined 
effort at mass education is necessary if we 
are ever to gain the upper hand of this 
dread disease. By mass education I mean 
a serious attempt to arouse public interest, 
not by intimidation or force of arms, but by 
an earnest appeal to reason—establishing 
an intelligent and sympathetic understand- 
ing to which every interested individual 
may subscribe and work in a spirit of united 
harmony. 

Before undertaking any comprehensive 
public campaign, the medical profession it- 
self should become more cancer-minded. It 
is true that in the larger medical centers an 
increasingly greater number of surgeons, 
radiologists, pathologists, and other cancer 
students are working consistently and 
faithfully to this end, but a surprisingly 
large majority among the members of the 
regular medical profession seems either 
apathetic or but casually interested. Un- 
less this latter group can be aroused, our 
task with the public will be rendered doubly 
difficult. 

The general practitioner or the family 
physician is often too prone to advise his 
patient to ignore certain pathologic condi- 
tions of the skin, such as warts, moles, pa- 
pillomas, or other irregularities, because 
they are symptomless. This is nothing 
more nor less than pure carelessness, and is 
usually due to the fact that the physician 
has not become cancer-minded, thus per- 
mitting many a potential cancer case to rest 
secure in this ill advice until the little lesion 
referred to has become fixed, or metasta- 
sized, or even hopeless. 

It is not that this physician is unfamiliar 


Presented before The Oklahoma City Clinical Con- 
ference, Nov. 1, 1934. 


america, at the cancer problem in 


with cancer, but the subject has not been 
sufficiently stressed for him to realize just 
how important his position is, for he stands 
in the first line of defense and offense 
against the insidious enemy, cancer. This 
general practitioner or family doctor should 
be contacted through his local medical so- 
cieties and made thoroughly aware of his 
own important position and function in our 
world-wide cancer program. He should be 
made to realize that at the present time 
practically 10 per cent of the American 
population dies from cancer—an appalling 
increase during the past three decades; and 
also that this death rate can be materially 
reduced by an intelligent co-ordination of 
the knowledge now available. 

It is singularly strange that our own na- 
tion, the United States of America, has 
failed to appreciate the social and economic 
phases of the cancer problem. We surely 
spend enormous sums to combat hog 
cholera, tuberculous cattle, infected poul- 
try, and mangy dogs, but not one govern- 
mental penny to prevent a human being 
dying from cancer. 

Let us briefly glance through and epito- 
mize what twenty-seven foreign nations are 
doing at the present moment to fight hu- 
manity’s most relentless enemy. This sym- 
posium was held under the auspices of the 
Fourth International Congress of Radiol- 
ogy at Zurich, Switzerland, the last week of 
July, 1934. The meeting took place in the 
Stadteater and was open to the public un- 
der the heading ‘“‘Organized to Fight Can- 
cer,” and in the following order of nations. 

Sweden (Prof. Gésta Forssell).—The 
fight against cancer is under government 
control. King Gustav donated 5,000,000 
kroner for the purchase of radium after 
public-spirited citizens had established a 
radium home for the treatment of cancer. 
In that country, co-operation between the 
government and the medical profession has 
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demonstrated its value to the point that 
Sweden ranks perhaps first among the 
world’s nations where cancer is practically 
under an intelligent control. 

Egypt (Dr. M. A. Afifi)—Here cancer is 
considered as part of the general health 
problem of the land, and the government is 
assisting in equipping suitable hospitals 
with x-ray and radium facilities. Due to 
the thorough religious cleanliness of the 
Mohammedan race, which constitutes a 
large part of Egypt’s population, the death 
rate from cancer is considerably lower than 
in more industrialized nations. 

United States of America (Dr. Albert 
Soiland).—The government has so far 
taken no official steps to combat cancer. 
Several state medical associations have 
cancer commissions. A number of surgical 
and medical bodies have cancer committees 
and many of the larger hospitals have can- 
cer clinics. There is an endowed American 


Society for the Control of Cancer, and a 
number of universities have cancer research 
departments. Much experimental work is 


under way with super-high voltage x-ray 
apparatus, the first one emanating from 
the California Institute of Technology in 
1928, under the direction of Professor R. A. 
Millikan and Dr. Charles C. Lauritsen. 

Austria (Prof. G. Schwarz).—In 1911 
was founded the Austrian Society for the 
Investigation and Treatment of Cancer, 
and is to-day the central organization in the 
campaign against cancer. Rather meager 
funds are obtained from private sources. 
The Society sends out information to the 
profession and also advises the laity to seek 
diagnosis and treatment from physicians 
and not quacks. Cancer treatment is given 
at university clinics, and large general hos- 
pitals, by staff specialists. The Vienna 
General Hospital, founded in 1912, has 
over a gram of radium, provided by public 
funds. In 1930 a new radium institute was 
founded in Vienna and provided with five 
grams of radium. 

Dr. H. M. Moran makes a plea for a 
more frequent and intelligent use of radia- 
tion therapy in cancer. He summarizes his 
suggestions for cancer control under the 
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following heads: Prophylaxis; post-gradu- 
ate medical education; coordination of 
treatment and, in particular, the limitation 
of the right to employ radiotherapy to those 
trained and qualified to use it; and, finally, 
a more extensive and more friendly ¢o- 
operation between the surgeon and the 
radiologist. 

Belgium (Prof. Joseph Maisin).—Has a 
national cancer commission appointed by 
the government, which consists of special- 
ists in cancerology. It controls the subsi- 
dies granted to the various cancer-treating 
organizations. There are four cancer- 
treatment centers supported by the goy- 
ernment, where an abundant supply of 
radium is available. Like Sweden, Bel- 
gium has an enviable position and is well 
“organized to fight cancer.”’ 

Denmark (Dr. Jens Juul).—Has no 
special cancer hospitals. The government 
contributes a little money; insurance com- 
panies and private individuals more. There 
are three cancer centers where radium is 
available and the surgeon and radiologist 
have charge of the work. Denmark is mak- 
ing good progress in the cancer campaign. 

Germany (Dr. Kurt Weiss).—After inter- 
mittent attempts to organize a cancer com- 
mission in 1910, a new committee was 
formed in 1930 to organize measures for the 
fight against cancer as a disease of the peo- 
ple. The committee is subsidized by the 
constituent states of the Reich. There are 
eight German centers for the diagnosis and 
care of cancer patients. 

France (Dr. R. Ledoux-Lebard).—This 
country was early to recognize the neces- 
sity for cancer study and control. Like 
Sweden and Belgium, it recognized the 
necessity of studying the social side of the 
problem as well as the economic, since the 
incidence of cancer in France is well marked. 
There are a number of well organized and 
equipped leagues, institutions, and hospital 
groups where the highest type of surgical 
and radiological treatment is available. Dr. 
Ledoux-Lebard feels that his country is in- 
comparably complete in its fight against 
cancer. 

Greece (Dr. A. Lambadaridés) .—Finan- 
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cial and economic difficulties have made it 
very hard for Greece to take on an active 
anti-cancer campaign. Private parties pur- 
chased a little radium for the medical pro- 
fession. The foundation of a cancer insti- 
tute is the most important problem facing 
students of cancerology to-day. 


Great Britain (Dr. A. B. Smallman).— 
The best cancer statistics during the past 
thirty years come from England, where Dr. 
Smallman has presented some very inter- 
esting diagnostic figures. It appears that 
the death rate among males is increasing 
greatly over that of females during the 
years mentioned, which this author feels 
has occurred despite more accurate diag- 
nostic facilities, thus showing that cancer 
incidence is increasing. He finds that the 
mortality is falling off in cases in which can- 
cer occurs in organs so accessible and local- 
ized that they are amenable to modern 
treatment. He urges a thorough study of 


cancer on an organic classification and 
makes a plea for a grouping of large num- 
bers of individual cases for this purpose. 


This calls for a centralization and co-ordi- 
nation of clinical statistical studies of can- 
cer incidence. 


Ireland (Dr. Oliver Chance).—Here the 
cancer fight is just beginning. Tuberculo- 
sis has been a big problem but is now under 
control, so the medical authorities are turn- 
ing to the cancer problem. Radium ema- 
nation is available at a nominal charge, 
and education among the Irish people is 
carried on through the general medical pro- 
fession. 


Italy (Prof. G. G. Palmieri).—In 1922 
Italy began to fight cancer in earnest with 
the foundation of the Italian Anti-Cancer 
Federation, and in 1929 the Cancer Insti- 
tute Victor Emanuel III was inaugurated. 
For a number of years, however, the na- 
tional Fascist government has supplied 
financial help, and a large institute was 
founded in Rome. At the present time 
there are a number of important cancer re- 
search and treatment centers, the social side 
of which are being actively developed by the 
government. The country has nine grams 
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of radium and all institutions are equipped 
with short wave x-ray equipment. 

Japan (Prof. T. Watanabe).—This coun- 
try has a foundation for cancer research, es- 
tablished in 1907, to stimulate interest and 
furnish funds for students interested in 
cancerology. A large institute in Tokio is 
devoted to the clinical and laboratory in- 
vestigation of cancer. A council of the 
Cancer Foundation is disseminating knowl- 
edge and carrying on active propaganda 
throughout all Japan, and the medical per- 
sonnel of the Foundation believes Japan 
will soon become cancer-minded. 

Jugoslavia (Dr. S. Tassovatz).—The Ju- 
goslavian Society for Cancer was founded 
in 1927, and is active in cancer research and 
treatment. There are no special cancer in- 
stitutes but the medical profession is carry- 
ing on cancer education among the laity. 
Belgrade and Zagreb are the only two 
towns with radium. The Jugoslavian So- 
ciety is immediately concerned with the 
creation of a cancer institute where re- 
search and treatment can be prosecuted. 

New Zealand (Dr. Charles F. De Mon- 
chaux).—The British Empire Cancer Cam- 
paign Society has a branch in New Zealand. 
Funds were raised by public subscription 
and netted £70,000. There are four cen- 
tral divisions where cancer work is institu- 
tionalized. Weekly clinics are held, headed 
by two surgeons, one pathologist, and two 
radiologists, other specialists being called 
in for consultation when necessary. Ra- 
dium is employed, limited strictly to those 
who are qualified by training and experi- 
ence to use it. The work of the four divi- 
sions is registered and tabulated by a cen- 
tral special official. Cancer education to 
practitioners and students emanates from 
the centers. The Society itself maintains 
facilities for research in cancerology. It has 
available a special travelling radio-physicist 
who standardizes all radiation equipment. 

Netherlands (Dr. Daniel den Hoed).—In 
Holland the cancer campaign is limited to a 
study of the disease and the education of 
the public, as the treatment of patients is 
not centralized. There is a private cancer 
clinic in Amsterdam supported by the 
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medical profession and private individuals, 
to which the government also subscribes. 
This is a modern institution, fully equipped. 
Research work is carried out, volunteers are 
trained in cancerology, and prizes are 
awarded for meritorious work. 

Norway (Prof. S. A. Heyerdahl).—The 
Norwegian Medical Association studied 
25,000 deaths from cancer, and came to the 
conclusion that a certain family liability or 
heredity was a basic factor. This work 
began in 1907. In 1919 the government 
advanced 1,000,000 kroner for a national 
cancer hospital, which had been suggested 
by the Central Committee of the Medical 
Association. Thus, the Norwegian Radium 
Hospital was opened in 1932. It is quite 
complete with all modern appliances, and 
has three grams of radium. Its director isa 
radiologist. 

Persia (Dr. Mohammad Khan Hes- 
saby).—The country recently organized an 
anti-cancer campaign supported by His 
Majesty Reza Schah Pehlevi, who yearly 
donates a respectable sum. A central ra- 


diological institute has been established, 
furnished with all modern apparatus except 
radium, which will soon be added. 

Poland (Dr. Zygmunt Stankiewicz).— 
The Polish Anti-cancer Campaign Com- 
mittee was founded in 1921, although inter- 
mittent studies had been under way since 


1906. The anti-cancer center is in Warsaw 
and its efforts are directed toward securing 
funds for a radium institute, as its present 
amount of radium is inadequate. New cen- 
ters are in the process of completion at 
Lodz, Poznan, Vilno, and Lwow. Propa- 
ganda is active both among the profession 
and laity, and these activities are develop- 
ing rapidly. 

Portugal (Prof. Mark Athias).—In 1927 
the Portuguese Institute for Cancer Re- 
search came into being. It is attached to 
the University in Lisbon and supported 
financially by the state, the insurance so- 
cieties, and the medical faculty. There are 
three departments—x-ray, radium, and a 
clinical division. Indigents are treated free 
of charge. The work is being publicized 
and attempts are under way to equip 
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similar institutes in the other university 
cities. 

Russia (Prof. G. O. Charmandarjan) — 
The Peoples Commissary for Russian 
Health Affairs, among other duties, directs 
the cancer campaign. The system appears 
somewhat complicated, but plans contem- 
plate a scientific investigation of the cancer 
problem with education of specialists and 
teachers. It is aimed to found hospitals, 
create post-graduate courses, where diagno- 
sis and statistics of cancer may be arranged 
and where care may be taken of incurable 
cases. 

Switzerland (Prof. Alfred Rosselet).— 
The Swiss National League against Cancer 
became active in 1910 under the direction 
of the Health Department, its first object 
being to support scientific research and or- 
ganize meetings for public education. It is 
now attempting to co-ordinate the various 
centers. The government is unable to pro- 
vide for a central organization, so each state 
arranges its own cancer work. The various 
regional hospitals and university clinics 
take care of cancer patients. Private funds 
are sought for the purchase of radium. 

Spain (Prof. Carlos Gil Gil).—In 1919 
the National Anti-cancer Society was 
founded. The Anti-cancer League was 
formed in 1923 with support from the state, 
which is now carrying on a systematic pro- 
gram so that all parts of Spain may enjoy 
the same facilities for the treatment of can- 
cer patients. Madrid is the center, with its 
National Cancer Institute fully equipped 
with all modern weapons to fight cancer. 
Besides, there are six large cities with re- 
gional centers co-operating with one an- 
other under the direction of the health 
authorities. There are also a number of 
secondary centers which provide a link be- 
tween the regional centers and the general 
practitioners. 

Tartar Republic (Prof. Ruben Gassul).— 
To the Cancer Institute already established 
come many patients for treatment in a very 
advanced state. Cancer departments have 
been established in all clinics, where con- 
sultation is available. Propaganda is un- 
der way and statistics are being compiled. 
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Tchekoslovakia (Dr. Anton Ostrcil).— 
This country’s Society against Cancer was 
founded in 1904 with the following pro- 

am: (1) Scientific study of cancer; (2) 
early diagnosis; (3) treatment; (4) public 
instruction. The most important institute 
isin Prague. Four or five others are being 
modernized. This little country has al- 
ready twenty-four grams of radium in use 
and is adding three grams yearly. 

Hungary (Dr. Ivan Von Biiben).—Dur- 
ing recent years the death rate from cancer 
has definitely increased. Systematic fight- 
ing against cancer began in 1900, with the 
Cancer Commission of the Royal Medical 
Association compiling cancer statistics. 
The Great War stifled cancer research but 
now it is being prosecuted with greater 
vigor. The general hospitals and allied in- 
stitutes are doing cancer research and 
treatment, and the Cancer Commission is 
co-ordinating this work. 

In summing up the cancer program of 
these twenty-seven progressive nations, it 
is significant to note that they are all en- 
gaged in practically the same line of en- 
deavor. This is quite in harmony with the 
viewpoints of advanced American cancer 
students and resembles our own conception 
of proper progress. If a commission of rep- 
resentative medical men will establish a cen- 
tral bureau, America would acquire a lead- 
ing position in this necessary world’s under- 
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taking. If I may be permitted to suggest a 
supervisional system, it would be some- 
thing like the following: 

1. Organize a central bureau of cancer 
study and research. 

2. Establish cancer branches in all ac- 
credited universities, hospitals, and clinics 
where adequate facilities for such work 
exist. 

3. Permit no one not qualified by train- 
ing and experience to use radium or x-rays 
for the treatment of cancer, and then only 
after consultation with specified authori- 
ties. 

4. Sell or rent radium only to such ex- 
perienced operators as noted under para- 
graph 3. 

5. Allow no surgical operation for can- 
cer unless approved by specified authorities 
after consultation. 

6. Every potential cancer patient should 
have the benefit of a complete clinical ex- 
amination and consultation between inter- 
nist, surgeon, and radiologist, and pathol- 
ogist before treatment is instituted. 

7. Copies of the records of every cancer 
patient should be sent to the central bureau 
for compilation and that statistical pro- 
gress may be noted. 

8. Such a régime would, before very 
long, do away with cancer exploitation and 
abuse, and place America in the first rank 
of nations “organized to fight cancer.” 








CHOLECYSTOGRAPHIC DIAGNOSIS: MANAGEMENT AND TECHNIC FOR 
ORAL CHOLECYSTOGRAPHY! 


By D. S. BEILIN, M.D., Radiologist, Augustana Hospital, Chicago 


cholecystography must be well stand- 

ardized for uniform results, particu- 
larly when there are a number of assistants 
conducting the cholecystographic examina- 
tions. 

The patients are informed explicitly in 
regard to the nature and routine of the ex- 
amination, a simple account being given 
them of its management from beginning to 
end. After the patient is completely dis- 
robed and attired in a gown which has no 
buttons, metal fasteners, etc., a preliminary 
roentgenogram of the gall-bladder region is 
made to determine the following: whether 
or not the gall-bladder shadow is visible; 
the size and position of the right lobe of the 
liver; the eliciting of opaque calculi if pres- 
ent; the determination of the extent of gas 
and fecal material within the colon, as well 
as the location of the hepatic flexure. 

The patient is placed prone on the radio- 
graphic table which contains a Bucky dia- 
phragm so placed that the right upper 
quadrant of the patient is at its center, in 
order that the central rays of the x-ray tube 
shail pass through the right upper quad- 
rant. Size 10 by 12 cassettes are used and 
placed so that a portion of the crest of the 
ilium is visualized on the lower border of 
the roentgenogram. In the majority of in- 
dividuals a film of this size will include the 
gall-bladder area and the right lobe of the 
liver, down to the crest of the ilium. 

If the preliminary roentgenogram reveals 
a considerable amount of gas and fecal ma- 
terial within the colon, and if there is no 
contra-indication to a laxative, the patient 
is instructed to take from one to one and 
one-half tablespoonful of compound lico- 
rice powder at 3:00 P.M. the day prior to the 
Graham examination. If a laxative is 
contra-indicated, the patient is instructed 


T management and technic for oral 
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to take an enema on the evening before the 
examination as well as at 7:00 A.M. on the 
morning of the roentgen examination. On 
the preceding evening, the patient is given 
a prescribed supper at 6:00 P.M. which con- 
sists of toast or crackers, baked or boiled 
potato, raw or cooked fruit, tea or coffee; 
no fats are given. At 8:00 P.M. the patient 
drinks a single dose of the sodium salt tetra- 
iodophenolphthalein which is usually four 
grams, and in some instances five grams, 
depending upon the anteroposterior di- 
ameter of the abdomen as well as the pa- 
tient’s weight. The patient may have 
water at frequent intervals and is in- 
structed to have no breakfast whatever. 
At 9:00 a.m. the following morning, the 
first or thirteen-hour roentgenogram is 
made. If the gall bladder is obscured by 


gas or fecal material, the patient is given 


an enema. At 11:00 a.m. the fifteen-hour 
films are made, which include roentgeno- 
grams in both the postero-anterior and an- 
teroposterior views. If the gall-bladder 
shadow is distinctly visualized, and if up to 
this point the examination is satisfactory, 
the patient is allowed to eat a meal rich in 
proteins and fats. At one hour after this 
meal the patient is requested to return for 
the seventeen-hour roentgenogram. If, 
however, the gall-bladder shadow is not 
distinctly visualized at fifteen hours, the 
patient may be requested to return at 
seventeen, nineteen, and not infrequently 
twenty-one hours without food, in order to 
study the filling and concentration of the 
gall bladder and more particularly to con- 
clusively exclude faintly defined radio- 
translucent calculi. In certain cases, roent- 
genograms of the gall bladder are made in 
the upright position, in the oblique and 
lateral views, and only occasionally with 
compression. 

The meal which is usually given after the 
fifteen-hour examination consists of dry oF 
cooked cereal with cream, bacon and eggs, 
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two pieces of toast with four squares of 
butter, and a glass of half milk and half 


cream. Toe 
In some cases of the non-visualized gall 


bladder, the examination is repeated, par- 
ticularly when the roentgen findings do not 
fit into the clinical picture and when there 
has been some error on the part of the pa- 
tient in following out the instruction. 

There are many radiographic technics for 
the gall-bladder examination, and the end- 
result in one may be as good as in the other. 
The technic may often depend upon the 
capacity of the equipment that one has at 
his disposal. Asa routine it has been found 
that the best roentgenograms are obtained 
when the voltage is kept as low as possible. 
This depends upon the ability and the con- 
dition of the patient to co-operate, and not 
infrequently the voltage factor will have to 
be increased in order to maintain an ex- 
posure time as short as possible. 

The x-ray diagnosis of a pathologic gall 
bladder is dependable up to about 98 per 
cent; the roentgen diagnosis of a normal 
gall bladder is dependable up to about 95 
per cent in cases in which the management 
and technics are exacting. However, in 
some cases the normal cholecystogram is 
prone to error. It is important, therefore, 
in certain patients who have a normal 
cholecystogram to regard these criteria as 
an adjunct only in the clinical examination 
and of value only when interpreted in con- 
junction with the clinical history and phys- 
ical findings and after all known extra- 
cystic factors have been excluded. 

It is well known that a small percentage 
of patients having a pathologic gall blad- 
der will reveal a normal cholecystographic 
series. In order to avoid clinical error in 
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this group of cases, the normal cholecysto- 
graphic findings should be evaluated with 
the clinical history and physical findings, 
and can be relied upon only when other 
extra-cystic factors have been excluded, 
and when the extra-cystic findings account 
for the symptomatology. Otherwise, a 
patient with a normal cholecystographic 
series, in whom other abdominal conditions 
have been excluded, should be considered 
to have a pathologic gall bladder if the 
clinical findings are indicative of such, re- 
gardless of the normal cholecystographic 
series. 

The following conditions have been found 
to be the cause of non-visualization of the 
gall bladder: hepatitis; cholangitis; duo- 
denal ulcer; achlorhydria; malignancy of 
the stomach, liver, and pancreas. One 
must also bear in mind the rare possibility 
of congenital absence of the gall bladder as 
well as transposition of the abdominal vis- 
cera, in which case the gall bladder would 
be in the upper left quadrant. It is readily 
to be seen that errors in cholecystographic 
interpretation can be reduced toa minimum 
in conjunction with an examination of the 
gastro-intestinal tract. 

As clinicians practising radiology, we 
must pay some attention to the differential 
diagnosis of gall-bladder disease. The fol- 
lowing conditions should be considered: 
duodenal and pyloric ulcer; duodenal 
stasis; duodenitis; hypo-acidity; viscero- 
ptosis; enlargement of the liver due to pas- 
sive congestive in decompensated rheu- 
matic heart; diaphragmatic pleurisy; sub- 
diaphragmatic abscess; hepatic abscess; 
hydatid cysts of the liver; tertiary syphilis 
of the liver; pathologic appendix; incom- 
plete intestinal obstruction; carcinoma of 


TABLE I.—TECHNICAL FACTORS USED IN CHOLECYSTOGRAPHY 





Cm. 
(A.P.) 
thickness Time 


A.T. 


volts K.V. 


Fast 


Tube screen Bucky 





15 A. 1.5 117 52 
20 aA, 2.8 117 52 
25 A, : 122 56 
25 4 : 137 68 


Yes 
Yes 
Yes 
Yes 


100 Yes 
100 Yes 
100 Yes 
100 Yes 
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the stomach; carcinoma of the bile ducts; 
carcinoma of the pancreas; hydronephro- 
sis; pyonephrosis; renal calculi, etc. 

If the foregoing principles and methods 


are carried out, we, as clinicians practising 
radiology, will find that the errors in chole. 
cystographic diagnoses will be reduced to 
a minimum. 








X-RAY STUDY OF THE GASTRIC RUGAE 


By WALTER E. PENNINGTON, M.D., Indianapolis, Indiana 


HILE the above subject has been 
Wy treated and described by numer- 
ous men since 1912, yet a review 
of the literature on this subject shows that 
each student was confronted with troubles 
in technic. A great variety of methods 
have been described, including fluoroscopic 
studies; numerous types of gastric meals, 
such as barium suspensions; colloidal solu- 
tions; oil suspensions of opaque media, and 
double contrast methods by means of air or 
carbon dioxide. 


The greatest handicap seemed to be in 
getting a proper suspension of the barium 
and then getting rapid films so as to elimi- 
nate motion of the stomach peristalsis and 
motion from the aortic pulsation. The 
stomach wall must be studied with respect 
to the rugee before the stomach has been 
distended or heavily palpated. Either of 


the latter procedures will have a tendency 
to iron out the mucosa folds. 

It has been previously demonstrated that 
the mucous membrane has a distinctive 
movement of its own: action of the muscu- 
laris mucose. Usually after the stomach 
has been at rest the observer will expect to 
find normal mucosa folds in a normal 
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Fig. 4. 


stomach. However, in some atrophic con- 
ditions the folds may be absent. 

Scirrhous infiltration of the stomach wall 
has a tendency to destroy the muscular ac- 
tion and iron out the mucous membrane. 
The condition described as linitis plastica 
also thickens the stomach wall and makes it 
sufficiently rigid to obscure the mucosa 
folds. Polypoid growths attached to the 
stomach wall also destroy normal folds. 
Ulceration without gastric muscular infil- 
tration will destroy the folds in the imme- 
diate vicinity of the ulcer; however, nor- 
mal folds may be traced down to the ulcera- 
tive area and may be observed immediately 
distal to the ulcerative zone. 

There is no intention in this paper to 
minimize any method that has been used 
such as different postures, palpation of the 
stomach wall, the amount of the stomach 
meal, and thorough fluoroscopic examina- 
tions. 

The most essential procedure in outlining 
the gastric ruge is to get a proper barium 
suspension, using as little barium as pos- 
sible suspended in a mucilaginous medium. 


Folds 


a 


Fig. 5. 


This barium suspension must be of such a 
character that no precipitation will occur. 
The quantity of the meal must be the small- 
est amount which will outline the mucosa 
folds. The quantity of barium in the sus- 
pension must not make the meal suff- 
ciently dense to prevent energizing the film 
through the column of barium. Obviously, 
the quantity would vary with different pa- 
tients. 

Different types of folds have been de- 
scribed. The longitudinal folds, which run 
from cardia to pylorus, may be called the 
primary type. There is also a slightly trans- 
verse fold which is the result of extra deep 
longitudinal folds with subsequent trans- 
verse pleats due to an excessive amount of 
mucosa lining. Another peculiar irregular 
fold occurs along the greater curvature 
which seems to be the result of fine peristal- 
tic movements in the gastric wall. 

Most of the information is obtained from 
the more constant folds of the longitudinal 
type. The so-called transverse folds and 
those along the greater curvature are more 
variable in their appearance. It is not 
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Fig. 6. 


right to say that the folds are of an exact 
constant formation because they depend on 
the hypotonicity, hypertonicity, or ortho- 
tonicity of the stomach. 

Visualized folds vary in their depth ac- 
cording to the quantity of barium used in 
the stomach, the degree of compression, and 
the amount of manipulation. However, 
if we do not exaggerate any of the above 
factors a constant general picture of the 
tuge will be found in each normal patient. 

Some of the following characteristics are 
to be observed when studying the mucosa 
folds: 

Parallel ruge running from cardia to py- 
lorus; transverse folds which occur in ex- 
cessive mucous membrane, with subsequent 
pleating of the longitudinal or parallel 
folds; irregular folds on the greater curva- 
ture which seem to be the result of finer per- 
istaltic movements; stellate folds which 
seem to have a central scirrhous area; wide 
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folds which may present light plateau areas 
or jigsaw puzzle effect; absence of folds. 
An observation was made in a patient 
who was gradually failing because of py- 
loric obstruction and inability to handle 
food. The x-ray examination showed a 
small ulcer crater in the pylorus and a well- 
defined ulcer in the duodenal cap. Three 
consecutive stomach examinations showed 
a very spastic lower third of the stomach, 
with a constant contraction of the gastric 
lumen to the size of the thumb. At no time 
was there any relaxation of the gastric wall. 
On account of the rigidity of the gastric wall 
and diminished peristalsis it was thought 
that a possible carcinoma existed. Diagno- 
sis was made of ulcer of the duodenum and 
pylorus, with possible infiltration of the 
lower third of the stomach. Operation 
showed only the duodenal and pyloric ul- 
cers. A review of the gastric films showed 
one, two, and three fine ruge extending 
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down to the pylorus. Had these rugz been 


noticed on the first examination, the tenta- 
tive diagnosis of malignancy would not 
have been made. 

In conclusion, the following characteris- 
tics of the rugee may be evaluated: 


Carcinoma.—The ruge will be distinctly 
ironed out in the infiltrated area. Some of 
the longitudinal folds may circle the scir- 
rhous zone or they may be completely ef- 
faced, to begin again on the opposite side of 
the growth. 


Hypertrophic Gastritis—The ruge be- 
come very wide and sometimes may not be 
identified as such. One stomach resembled 
the irregular lines of a jigsaw puzzle, with 
intervening plateau areas, with no evidence 
or resemblance of normal ruge. 


Polypoid Growths —The ruge act in a 
very similar manner to those described in 
carcinoma. The normal folds do not stop 
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as abruptly as those shown when an ulcer js 
present. 

Ulcer.—The ruge may be destroyed in 
the area of the ulcer and may cut off sharp 
at the edge of the crater. It is not uncom. 
mon for them to also circle the ulcer area, 
The constant deformity of the ruge folds js 
to be noted when an ulcer is present. 

The study of the gastric ruge is impor- 
‘We must exercise patience i In getting 
the stomach properly filled, using, first, a 
very small dose of barium and adding to it 
as necessary to properly outline the rugz. 
A correct suspension of barium must be 
used. Films must be made with sufficient 
rapidity to eliminate the movements of 
peristalsis and aortic pulsation. 

Normal rug indicate a normal stomach 
wall. Deformed ruge are indices of pathol- 
ogy and will give information on early car- 
cinoma, gastritis with plateau-shaped areas 
of inflammation, gastric polyps, and gas- 
tric ulcer. 








A SIMPLE METHOD FOR DETERMINING THE DEGREE OF INSPIRATION 
FROM THE CHEST FILM! 


By KENNETH D. A. ALLEN, M.D., and HAROLD D. WALTZ, M.D., with the Technical 
Assistance of DOROTHY D. HANNER, Denver 


From the Child Research Council and the University of Colorado School of Medicine 


INTRODUCTION 


REVIEW of the available American 
4 and some foreign literature has 
failed to disclose a reference to a 
method of determining, from the roent- 
genogram itself, the degree of inspiration at 
which a radiograph of a chest is made. An 
x-ray examination of a co-operative patient 
assures a known phase of respiration if the 
proper radiographic technic is used. How- 
ever, in younger children and unco-opera- 
tive adults, the phase of respiration must 
be determined from the plates. 

It is the purpose of this paper to show 
that a knowledge of the phase of respira- 
tion is vital to the interpretation of a radio- 
graph of the lung-fields, especially in chil- 
dren: also, it is our intent to describe a very 
simple method by which it may be de- 
termined by certain measurements on 
the roentgenogram itself. Roentgenograms 
made of healthy chests, when the lungs are 
in a state of incomplete inspiration, may 
show departures from the x-ray manifesta- 
tions of normal lung-fields as they appear 
during complete inspiration which are prac- 
tically indistinguishable from pathologic 
changes. 

Most of the x-ray evidence of pulmonary 
or cardiac disease, upon which diagnostic 
opinion is based, is composed of the follow- 
ing X-ray signs: 

1. Degree of intensification of the trunk 

shadow; 

Mediastinal and cardiac contour; 
Outline of the thymus gland; 

Size, shape, and density of the hilum 
shadows; 

5. Degree of aération of the lung paren- 

chyma; 

6. Presence or absence of parenchymal 


1 Presented before the Radiological Society of North 
America, at the Twentieth Annual Meeting, in Mem- 
Phis, Tenn., Dec. 3-7, 1934. 


air displacement by infiltration or 
fibrosis ; 

7. Degree of visability, size, and shape 
of lymphoid elements; 

8. Shape, position, and contour of the 
domes of the hemidiaphragms; 

9. Position and spacing of the ribs; 

10. Size, outline, and position of the 
trachea and main stem bronchi. 


We will present evidence which indicates 
that practically all of these signs change to 
a greater or less degree with respiration. If 
these signs do change as does the phase of 
respiration, it seems futile to render an 
opinion on the condition of the lung-fields 
of an unco-operative child or adult unless 
the degree of inspiration during which the 
x-ray plate was exposed is positively known. 

Evidence that respiration does alter 
these signs is furnished by Figure 1, which 
demonstrates the conspicuous diversity 
produced in the cases of three healthy co- 
operative children, by making plates at in- 
spiration and at expiration in each case. 
These three children are clinically and 
radiographically (on other plates made at 
inspiration) free from any signs of pul- 
monary disease, and because of their co- 
operation we know the respiratory phase at 
which the plates are made. 4A, b, and ¢ 
show complete expiration; d, e, and f are 
made at inspiration. Additional figures 
illustrating this article for other purposes, 
especially Figure 2, a and c, also show this 
same phenomenon. The factors of radio- 
graphic technic used for the plates made at 
inspiration are exactly the same as those 
which show the expiratory phase. The 
plates of both phases of respiration were 
made only a few minutes apart. 

A comparative study of the plates repre- 
senting the opposite phases of respiration 
discloses that all the signs listed above have 
been changed, at least in the degree of visi- 
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bility, during the patient’s respiration. If at inspiration. The changes in the X-ray 
the criteria which determine the normal or signs of the normal lung at inspiration (6), 
abnormal state vary with breathing, it be- effected by a reversal of respiratory phase 


h ¢c 


Fig. 1. Three normal children radiated at expiration (a, b, c) and inspiration 
(d, e, f) wtih duplicated technic. The diagnostic criteria change markedly with 
the phase of respiration. 


comes obvious that, before an opinion can (a), seem even greater than the changes 
be rendered, the degree of inspiration must produced in the pathologic case by broncho- 
be known. Compare the plates (Fig. 2) pneumonia (b). The variation in the x-ray 
representing inspiration (c) and expiration signs brought about by inspiration and ex- 
(a) of a healthy child with a case of known piration in normal cases have been tabu- 
disease (b) in which the plates were made _ lated to facilitate comparison (See Table). 
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A study of this table discloses the funda- 
mental changes in the diagnostic x-ray 
signs (Fig. 2). As the lung-fields are de- 
pleted of air, these changes simulate dis- 
ease. Since it is impossible to routinely 
obtain radiographs in a known phase of 
respiration in infants and unco-operative 
patients, it becomes necessary to learn the 
degree of inspiration from the roentgeno- 
gram. A roentgenologist is repeatedly con- 
fronted with a roentgenogram of the lung- 
fields made in only one phase of respiration, 
and that unknown. It cannot be denied 
that in such a predicament a means of 
eliciting the degree of inspiration from the 
plate will greatly enhance the accuracy 
of interpretation. Before describing the 
method of determining this, it is deemed 
advisable to briefly summarize the present 
status of the radiographic technic required 
for depicting the infant’s chest. 

X-ray Technic.—At this time there is no 
practical precision apparatus which auto- 
matically causes film exposure at complete 
inspiration. The only way this can be rou- 
tinely attempted in unco-operative pa- 
tients is through visual determination by 
the technician. Probably the best results 
are obtained when the operator assumes a 
position which places her eyes tangential to 
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the anterior or posterior body wall of the 
patient, closing the primary switch when 
the abdominal diameters assume the great- 
est proportions (Fig. 3). 

Figure 4 shows that one-half second or 
less is the limit of time during which an ex- 
posure of complete inspiration can be ob- 
tained. Also, Figure 4 demonstrates that 
there may be more air in the lungs at all 
phases of respiration during a crying spell 
than during quiet breathing. Therefore, 
more complete inspiration can be depicted 
on the plate if it is made during a crying 
spell. 

In our laboratory a couch with the tube 
beneath the patient permits the infant to 
lie on its back (the usual choice) with the 
plate held to the anterior chest wall by a 
special frame (Fig. 3). The height of the 
table facilitates a tangential position of the 
technician’s eyes. (When plates are made 
in the erect posture by the swaddling or 
strapping methods, the technician should 
assume a position in which she can still 
keep her eyes in a tangential relationship.) 
A further advantage is the shock-proof fea- 
tures which are combined with a machine 
of high power capacity. This permits long 
object-plate distance and still furnishes ade- 
quate density with a one-twentieth of a 


TABLE I.-—~A COMPARISON OF CHANGES PRODUCED BY INSPIRATION AND EXPIRATION 





Inspiration 


Trunk shadows Less intensified 

Narrower and lower in chest 
Thymic shadow Narrower 
Hilum shadows Longer and wider; less dense 


Parenchyma Increased aération 


| 
| 
Mediastinum | 
| 
| 
| 


| 
Lymphoid elements | Less visible 
Diaphragm 1 


Carina Lower 


Trachea Wider 





Heart dicular 


| Horizontal, apart 


Domes lower, irregular, and flatter 


Lower and narrower; more perpen- 


Expiration 


More intensified 
Broader and higher in chest 
Broader (may assume bizarre shape) 
Shorter and broader; more dense 


Less aération suggests parenchymal infiltra- 
tions 


More visible 


f Domes higher, smoother, and more arched 
| 


Right dome generally higher than left | {Right and left domes nearer same level 


Higher 

Narrower 

Higher and wider 

More horizontal (may assume abnormal and 
bizarre shapes) 


Slanting, approximated 
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second exposure, producing good detail and 
sufficient contrast to make the detail vis- 


ible. We find even with this equipment? 


c 


Fig. 2. 
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the posterior portion of a rib at the axillary 
border. 
This becomes more acute at inspiration 


tee 
s 


aii al 


Expiration in a healthy child (a) suggests more disease than a known 


case of bronchial pneumonia (b) unless the phase of respiration is determined. 
C is the same as a taken in inspiration a few minutes later. 


that it is difficult to obtain exposures at 
complete inspiration with any degree of 
certainty. 


AN X-RAY SIGN OF THE PHASE OF 
RESPIRATION 


While seeking for a simple method of de- 
termining the phase of respiration from the 
x-ray plate, the following list of criteria 
was studied and applied to a large number 
of x-ray examinations of infants: 

1. The angulation of the ribs with the 
spine. 

This always approaches a right-angle at 
inspiration followed by some descent of the 
ribs at expiration. 

2. The angle made by the anterior with 


* Installation by General Electric X-ray Corpora- 
tion under Direction of W. Walter Wasson, M.D. 


but is found to be inconstant. Patients of 
different habitus show marked differences 
of this angle. 

2. The angle of the heart outline in rela- 
tion to perpendicular. 

The heart changes to a more horizontal 
position with expiration, but because of 
wide variation of its position in relation to 
the habitus of an individual it was not 
found to be a reliable criterion of the degree 
of inspiration. . 

4. The change in the position of the clavi- 
cles. 

The inner end of the clavicle rises 
markedly with inspiration, but this was 
found to be true only in the thoracic type 
of breathers. 

5. The position and contour of the di- 
phragmatic domes. 
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The height of the dome as compared to 
the spine is not a reliable sign of respiratory 
phase because in many cases its inner por- 
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mination. The diaphragmatic contours, 
the costo-phrenic angles, and the position 
of the clavicles furnished the best evidence 


Fig. 3. No practical precision apparatus is available at this time for pro- 


ducing radiographs at complete inspiration in infants. 


The tangential position 


of the technician’s eyes enhances the results. 


tion is its highest part, and the outer two- 
thirds only change with respiration. Fur- 
thermore in many cases in which serial x- 
ray examinations were made on the same 
co-operative child over a period of years at 
complete inspiration, it is noted that the 
level of the diaphragm descends as the pa- 
tient grows older. The contour of the dia- 
phragm is irregular at complete inspiration 
because at this phase it is tonic. 

6. The magnitude of the cardio-phrenic 
and costo-phrenic angles. 

As the diaphragm descends and the dome 
flattens, the angle made by the profile of 
the diaphragm and the lateral chest wall 
obviously becomes more obtuse. No con- 
stant change is made in the cardio-phrenic 
angle by respiration. 

The significance of all these signs is in- 
constant and time-consuming in its deter- 


of the degree of inspiration. The‘ first and 
second were only of value in diaphragmatic 
or so-called abdominal breathers, and the 
third in thoracic breathers. 

Our effort to discover a single simple sign 
of the degree of inspiration was unfruitful 
until it was noted that in thoracic breathers 
the sternal ends of the clavicles raised dur- 
ing inspiration. In the abdominal type the 
clavicles moved little while the diaphrag- 
matic dome showed a relatively wide ex- 
cursion. It soon became obvious that the 
distance from the inner end of either clavi- 
cle to the middle point of the collateral 
hemidiaphragm is an index of the phase of 
respiration in nearly every patient, whether 
thoracic or abdominal breather. Studies 
instituted to determine the value of this 
sign showed that it bore a constant rela- 
tionship to respiration when compared with 
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the width of the chest. When the clavicu- 
lar diaphragmatic distance equals two- 
thirds to three-quarters of the width of the 
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distance cd (Fig. 5) varied from six-tenths 
(0.6) to seven and one-half tenths (0,75) 
the width of the chest at complete inspira. 





Upstroke~ Inspiration. 


Downstroke - Expiration. 
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Fig. 4. Tracing of infant’s respiration (Deming and Washburn). 


Fig. 5. 


b 


When the clavicular diaphragmatic distance equals two-thirds to 


three-quarters of the width of the chest, the plate represents approximately 
complete inspiration; when only half the width of the chest, complete expiration. 


chest, the plate represents approximately 
complete inspiration; when only half the 
width of the chest, complete expiration 
(Fig. 5). 
CLINICAL AND EXPERIMENTAL EVIDENCE 
Fifty co-operative children, 22 boys and 
28 girls, were radiated at complete inspira- 
tion and expiration. These children varied 
in age from three to ten years. In these 
cases of known degree of inspiration the 


tion. It varied from four and one-half 
tenths (0.45) to a little more than five- 
tenths (0.52), the width of the chest at com- 
plete expiration. Even in some cases il 
which the width of the chest varied because 
of unusual flaring of the lower ribs during 
inspiration we found the measurements to 
be within these limits. 

Further clinical and experimental evi- 
dences of the accuracy of this sign was de- 
rived by radiating each of 20 unco-opera- 
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tive infants (eleven boys and nine girls, piration was traced on a smoked drum by 
aged from one day to six weeks) while the means of a delicately balanced spirometer® 
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Fig. 6. Respiration traced on a smoked drum by means of a delicately 
balanced spirometer. 
entire head was enclosed in a steel cylinder (Fig.6). The x-ray plates show many dif- 
equipped with a rubber collar which pre- 3 Respiration in Infancy, J. Deming and A. H. Wash- 
vented any material escape of air. Jes- burn, Am. Jour. Dis. Child., in press. 
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ferent phases of respiration. The instant of 
exposure was automatically recorded on the 
drum and thus indicated the exact phase of 
respiration at which each plate was made. 
Comparison of the clavicular diaphrag- 
matic distance with the total width of the 
chest in these cases demonstrated the same 
relationship, numerically, as shown by the 
studies in the co-operative children. The 
younger the infant the closer the average 
relationship approached the minimum six- 
tenths (0.6) at inspiration. 

We also studied the value of this x-ray 
sign in adults. By means of a spirometer 
which measured the air intake and output, 
plates were made at a known phase of res- 
piration. In each instance the cd line 
(Fig. 5) varied within the limits ascribed to 
infants. The adults showed a relatively 


longer cd line compared with the width of 
the chest than the infants, because the com- 
plete inspiration of the adults was forced. 
In order to demonstrate that muscular 
movement, without the egress or ingress of 
air, which does not change the relationship 


of the cd line to the width of the chest, the 
following test was made. Two physicians, 
whose mouths were held closed and whose 
noses were compressed so that no air could 
pass, were radiated during a strenuous mus- 
cular effort to inspire and a similar effort to 
exhale. These plates were compared with 
plates made at inspiration and expiration. 
The ineffectual efforts, by muscular contrac- 
tion, to breathe had no effect on the cd line. 
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For a year we have used this simple 
method, of evaluating lung markings te. 
sulting from disease and differentiating 
them from those due to incomplete inspira- 
tion, at the Child Research Council, Chil. 
dren’s Hospital, and other hospitals, and in 
private office work. We feel in this prac. 
tical application that we have greatly en- 
hanced the value of our interpretations of 
unco-operative children’s chests. By use of 
a ruler we can arrive at an opinion as to the 
degree of inspiration in less than a minute. 
This method applies equally well when 
plates are made in the prone, supine, or 
erect postures. 


SUMMARY 


1. A knowledge of the degree of inspira- 
tion is essential to the proper interpretation 
of an x-ray examination of the lungs be- 
cause a change in the respiratory phase 
changes the criteria upon which interpreta- 
tion is based, especially in children. 

2. There is no practical method of auto- 
matically exposing x-ray plates of the chest 
at complete inspiration in unco-operative 
patients. 

3. A-simple rapid method for determin- 
ing the degree of inspiration from the plate 
itself is described. 

4. Experimental and clinical evidence 
which supports the accuracy of this method 
is contributed. 








CASE REPORTS AND NEW DEVICES 


ROENTGENOLOGIC CHANGES IN THE 
TRANSVERSE COLON IN PERITONEAL 
TUBERCULOSIS! 


Case REPORTS 


By J. KAUFMAN, M.D., and I. LEVINE, M.D., 
Brooklyn, N. Y. 


From the Roentgen-ray Department of the 
Harbor Hospital 


It is surprising how little roentgenologic liter- 
ature can be found on the subject of peritoneal 
tuberculosis. Tubercular peritonitis may occur 
as an acute miliary tuberculosis or it may be 
secondary to a tubercular inflammation else- 
where. The process may be localized to one 
area or it may involve the entire peritoneum. 
The lesions themselves may be miliary in char- 


Fig. 1. A four-hour plate of Case 1, showing the 
approximation of the stomach and transverse colon, 
the shortening and elevation of the transverse colon, 
the altered angles at the hepatic and splenic flexures, 
and the altered haustral state of the entire colon. 


acter or there may be large foci of new-formed 
tubercle tissue with considerable necrosis. There 
may be a more or less sero-fibrinous, purulent, or 
hemorrhagic exudate. Fibrous adhesions may 
form between the intestinal coils and the peri- 
toneal wall, with encapsulation of the exudate. 
The tuberculous inflammation may be limited to 
the vicinity of the ulcers of the intestines. The 
Process may involve the omentum, which is 
converted into a large, hard, thick dense mass 
lying in the upper part of the abdomen. 


‘Received for publication July 2, 1934. 


The transverse colon serves as a point of at- 
tachment for the omentum and as the omentum 
is carried high up in the abdomen, it must 
carry the transverse colon with it. In the ad- 
vanced case, one finds a rolled-up, sausage- 
shaped omentum closely associated with the 
transverse colon occupying an unusually high 
position in the abdomen. 

The liver and spleen are very commonly in- 
volved in the tubercular process. Increase in 
size of both organs occurs as a result of the 
tuberculous infection. 

If a roentgenologic study is made in a case of 
peritoneal tuberculosis in which a rolled-up 
omentum is present, one finds that the trans- 
verse colon is: (1) elevated, (2) fixed, (3) 
shortened, (4) inelastic. Definite changes also 


Fig. 2. A colon enema plate of Case 1, showing 
distinctly the elevation and shortening of the trans- 
verse colon, the cupping of the splenic flexure, and 
the altered angles at both flexures (greater than 
right-angles in this case). 


take place at the hepatic and splenic flexures— 
the former becomes flattened and the latter 
shows cupping. 

The elevation, fixation, shortening, and 
loss of elasticity of the transverse colon needs 
no comment here, except to note that the de- 
gree varies with the extent of involvement of 
the omentum. 

Just a word about the flattening of the 
hepatic flexure and the cupping of the splenic 
flexure. As the transverse colon is elevated, 
the ascending colon and descending colon do 
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Fig. 3. A forty-eight-hour plate of Case 2, 
showing the elevation and shortening of the trans- 
verse colon, the altered haustral state, and the 
altered angles at the flexures. 


At the 


not participate to the same degree. 
same time there is an enlargement of the liver 
and spleen, producing a downward displace- 


ment of both flexures. Asaresult of both proc- 
esses, the hepatic flexure becomes flattened 
and the splenic flexure becomes cupped. Ad- 
hesions between the flexures and the liver and 
spleen tend to accentuate this condition. 

There are necessarily secondary changes in 
other organs resulting from the infection. The 
distance between the greater curvature of the 
stomach and the transverse colon becomes 
smaller. One also gets the impression that the 
stomach is foreshortened and the longitudinal 
axis decreased so that the stomach approaches 
the transverse type. The mobility of the 
stomach is somewhat impaired. In the chest 
the diaphragmatic motions may be decreased 
in amplitude. There are sure to be functional 
changes in the outline of the colonic wall itself, 
such as altered haustral states, probably re- 
flexes from peritoneal irritation. 

The above findings are not, of course, patho- 
gnomonic of peritoneal tuberculosis, since they 
may and do occur in other forms of peritonitis 
in which the omentum is involved in a similar 
process. 

X-ray films and case histories of three cases 
of peritoneal tuberculosis, associated with 
rolled-up omentum, proven by operation, are 
presented below. 


Fig. 4. A twenty-four-hour plate of Case 3, 
showing the elevation and shortening of the trans- 
verse colon, the widening of both flexure angles, the 
flattening of the apex of the hepatic flexure angle, 
and the cupping of the splenic flexure angles. 


Case 1. B. M., female, age 20 years, com- 
plaining of pain in right side following an at- 
tack of indigestion. There is no nausea or 
vomiting. The appetite is poor. She has 
lost fifteen pounds in weight during the last 
two years. She has had night sweats for the 
past three months; no hemoptosis or cough. 

Physical examination shows an anemic pa- 
tient; the abdomen is tense, rigid, and dis- 
tended; the spleen is palpable and extends 
almost to the umbilicus; the liver is not pal- 
pable. There is marked tenderness over the 
right lower quadrant. The heart and lungs are 
negative, as is the genito-urinary tract. The 
blood picture shows secondary anemia; the 
urine is negative. 

Operation reveals a large amount of yellow 
fluid in the peritoneal cavity; the intestines 
held down by exudate; the peritoneum thick 
and studded with tubercles; the omentum 
rolled up and high in the abdomen. 

Case 2. C. N., female, age 25 years, com- 
plaining of vomiting, diarrhea, and cramps for 
four months. The appetite is poor; there has 
been no loss of weight; no cough or hemop- 
tosis. ; 

Physical examination shows a patient with 
a secondary anemia. There is slight lower ab- 
dominal distention, and tenderness over the 
left lower quadrant. Intestinal loops are pal- 
pable at the time of cramps. 
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Operation reveals tuberculous involvement of 
the lower jejunal and ileal loops; the omentum 
is rolled up and high in the abdomen. The 
diagnosis is peritoneal tuberculosis. 

Case 3. B. S., female, age 30 years, com- 
plaining of loss of appetite for the past six 
months. She noticed a mass in the abdomen 
three weeks prior to admission; pain has been 
present in the right lower quadrant. 

Physical examination shows a mass the size 
of a grape fruit in the right mid-abdomen. 
Tenderness is present in the right lower quad- 
rant; the abdomen is not distended. 

Operation reveals a peritoneum studded with 
small tubercles. The omentum is thickened, 
rolled up, and high in the abdomen. The colon 
is covered with plastic exudate. 
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CALCIFICATION OF THE SPLENIC 
ARTERY 


By JOHN E. HEATLEY, M.D., Oklahoma City, 
Oklahoma 


From the Departments of Roentgenology and Anatomy 
of the State University of Oklahoma 
School of Medicine 


Search of the literature does not reveal any 
mention of calcification of the splenic artery 
having been demonstrated by the x-ray. For 
this reason the following cases are submitted. 

Figure 1 is an antero-posterior view of an 
anomalous calcified splenic artery in a white 
female aged 72, which was confirmed at opera- 
tion. Following an operation for an abdominal 
injury, when 23 years of age, the patient was 
in bed for three years with drainage of pus from 
the abdomen. “This history caused us to sus- 
pect the shadows of the splenic artery, shown 
in Figure 1, to be due to a rather opaque re- 
tamed drainage tube. At operation a large 
calcified splenic artery was found. 

We have seen six other cases with similar 
tadiographic appearance, none of which were 
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Fig. 1. 


confirmed by operation or autopsy. None of 
the patients complained of pain over the region 
of the splenic artery. They had no symptoms 
in common. All patients except two were 
obese white females over 72 years of age. The 
number of these cases in our files would indi- 
cate that the condition isnot uncommon. One 
case of calcified splenic artery had a small spleen, 
the splenic artery being slightly longer and 
more tortuous than the average. 





A COMPOSITE UNIT FOR SINUS-MAS- 
TOID AND GASTRO-DUODENAL 
RADIOGRAPHY! 


By W. W. ROBINSON, M.D., 
Memphis, Tennessee 

This device supplies the need for a practical, 
compact, light-weight, inexpensive apparatus 
in the small laboratory, with which diagnostic 
stereoscopic radiographs of the nasal accessory 
sinuses and mastoids, as well as serialographic 
studies of the stomach and duodenum, may 
be made. 

Its assembly incorporates two principles: 
First, that of the ‘“‘Reflex’’ Sinus-mastoid 
Unit introduced by John R. Carty (1), of 


1 Presented before the Radiological Society of North 
America, at the Twentieth Annual Meeting, at Mem- 
phis, Tenn., Dec. 3-7, 1934. 
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the Cornell Medical Institute, and developed 
by the General Electric X-ray Corporation, 
and second, that of observing and positioning 
the stomach and duodenum with the fluoro- 
scopic mirror as advocated by Lewis Gregory 


Fig. 1 (above). 


Unit dismantled showing: (1) adjustable mirror; 
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eter, respectively. Through these the topo- 
graphical landmarks of the sinus and mastoid 
areas are reflected by visible light onto the 
mirror underneath, set at a 15-degree angle 
counterwise to the 15-degree angulation of the 


$ 
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(2) spring 


device for fixing mirror at desired angle; (3) lower tunnel for cassette or fluoro- 


scopic screen; 
mask in position. 
Fig. 2 (below). 


(4) upper tunnel for masks, and (5) spring-catch for holding 


Unit with accessories for sinus-mastoid radiography: (1) 


sinus mask; (2) mastoid mask; (3) unit with surface at 15° angle, and (4) re- 


movable cassette shelf. 


Cole (2), by means of which serial films may 
be made in various projections. 

The instrument is essentially the ‘‘Reflex’’ 
Sinus-mastoid Unit of modified size, with 
which we are probably all familiar, which may 
be readily converted into a horizontal serialo- 
graphic table by means of two attachable 
legs, the utilization of two comfortably padded 
Bucky boards, and a removable fluoroscopic 
screen supported over a tilting mirror. Its 
top, made transparent with heavy celluloid, 
is reinforced by a heavy, rolled steel plate, 
which bears a 10-inch square opening, the 
center of which is indicated by two black 
perpendicular lines. Directly beneath the 
top are two tunnels, the upper one of which 
is shallow, and which is used for the leaded 
sinus, mastoid, and stomach masks. The 
sinus and mastoid masks have centrally placed, 
circular openings of 5 and 10 inches in diam- 


unit’s surface. The stomach masks, two in 
number, each have a rectangular opening 8 
by 10 inches in size, one parallel with the 
body plane and the other cross-wise of the 
body plane, so that either vertical or trans- 
verse types of stomachs may be intelligently 
examined and radiographed. All of the masks 
may be locked in position by two special 
spring-catches located on either side of the 
top of the unit. 

The lower tunnel situated immediately 
beneath the mask tunnel is deeper. It serves 
to house the 8 by 10 inch cassettes, which in 
sinus and mastoid radiography may be shifted 
laterally along a removable shelf at the back 
of the tunnel to make single or double stereo- 
scopic views, or to produce two exposures om 
a single 8 by 10 inch film. For the gastro- 
duodenal examination this lower tunnel sup- 
ports the fluoroscopic screen mounted in 4 
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patient is maneuvered into different positions. 
The Patterson B type fluoroscopic screen is 
used for this work because of the increased 
detail it furnishes. A ferrochrome, 10 K.W., 
line-focus tube, or, better still, the new ray- 


wooden frame, covered on its lower surface by 
a leaded glass, on which are opaque cross- 
wires corresponding in position to the centering 
lines on the transparent celluloid top. With 
the room darkened, an over-head tube with 


Fig. 3 (above). Unit with accessories for gastro-duodenal radiography: 
(1) and (2) comfortably padded Bucky cushions; (8) fluoroscopic screen with 
centering wires mounted in wooden frame; (4) wooden frame cassette holder; 
(5) stomach mask for transverse type; (6) stomach mask for vertical type; 
(7) unit in horizontal position with leg attached; (8) Lysholm grid, and (9) 
compression device. 

Fig. 4 (below). Inspection of unit in horizontal position: (1) looking directly 
into mirror dropped to 45° angle, note reflection of Lysholm grid; (2) cassette 
holder with 8 X 10 cassette in transverse position; (3) fluoroscopic screen with 
centering wires, used interchangeably in lower tunnel with cassette holder; 
(4) compression device in its normal position for all gastro-duodenal radi- 
ography; (5) note Lysholm grid directly beneath compression device, and (6) 
transverse stomach mask in position in upper tunnel. 


6-inch cone attached is energized with a 
fluoroscopic sett.ng. The gastric and duo- 
denal shadows are projected onto the mirror 
underneath, which is dropped to a convenient 
angle to increase visual acuity. The various 


phenomena are critically studied as the 


proof, shockproof tube of like capacity, is a 
necessary and valuable adjunct to the proper 
visualization of shadows in that very little or 
no white light is emitted into the room. More- 
over, the shockproof tube permits the operator 
to examine the patient without fear of acci- 
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dental high tension shock. After the desired 
image is properly centered by means of the 
shadows of the cross-wires in the mirror, the 
fluoroscopic screen is removed, and an 8 by 
10 inch cassette is inserted in the tunnel in 
either the transverse or longitudinal body plane 
by the use of a wooden frame specially con- 
structed for the purpose. A series of 8 by 10 
inch films are made in several positions for 
study. 

The apparatus is well adapted to the use of 
the Lysholm grid of the 12'/2 by 13'/2 inch 
size, both for screening and plating the stomach 
and duodenum. On account of the increased 
definition it offers, it is used routinely in all 
of our cases. The reduction in intensity of 
radiation by its employment in radiography 
is compensated for by the addition of only 
10 K.V.P. to the tube factors. 

For radiographs taken under compression 
as well as those protraying the mucosal pattern 
of the stomach and cap according to Chaoul 
and Akerlund, a rubber bladder countersunk 
in a-9-inch circular aperture in a wooden frame, 
and operated by a rubber bulb and two-way 
valve (similar in principle to that embodied 
in the Improved Cassette Holder of Heylmun 
and Mayfield, 3) is placed over the surface 
of the unit. Counter-pressure on the stomach 
and cap may be exerted in any degree in any 
position. It may be employed in conjunction 
with the Lysholm grid; and deflated, it may 
be left in position during all of the gastro- 
duodenal examinations. 

It is believed that the low cost of films used, 
and the wealth of detail and contrast shown in 
these, along with the optimum in position 
secured by the device, which is so essential to 
accurate diagnostic interpretation, should fully 
compensate the roentgenologist for its installa- 
tion. 

Although permission is granted any company 
to manufacture it, the author offers this inno- 
vation to the profession with the sincere wish 
that it shall never be patented or commercial- 
ized in any manner. He also wishes to com- 
mend Mr. T. G. Drane, of Memphis, for the 
earnest co-operation and mechanical skill 
shown by him in building the apparatus. 
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AN AID IN DETERMINING THE 
POSITION OF THE UTERUS 
By JOHN M. KEICHLINE, M.D., Huntingdon, Pa, 

I wish to report a case in which retroflexion 
of the uterus was accidentally discovered at 
roentgen-ray examination. 

Two young married women were sent to me 
for x-ray examination of the coccygeal region, 
On developing the films I found that both of 
them were wearing stem pessaries. The posi- 
tions of the pessaries were so diametrically op- 
posite that I reported the position of one as 
being highly suggestive of a retro-flexed uterus 
(Fig. 1). The patient’s physician said he had 
examined her and that the uterus was in a 
normal position. 

I later learned that this young woman was 
pregnant and that she had consulted an obste- 
trician. I at once told him of my findings and 


Fig. 1. 


he replied that they had been correct. He dis- 
covered the malposition in his examination and 
had replaced the uterus. 

This report may serve to call attention to 
cases in which there is a question of retroflexion 
of the uterus. 





LEON J. MENVILLE, M.D., Editor 
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ARE WE MAKING PROGRES 


S IN DIAGNOSING CANCER 


IN ITS EARLY STAGES? 


We radiologists have observed repeatedly 
that a large percentage of the cancer cases 
we diagnose and treat are far advanced when 
we first see them, and no doubt physicians 
of other specialties have had the same ex- 
perience. This serious condition has been 
the cause for a great deal of thought and 
investigation on the part of the medical pro- 
fession. All of us appreciate that the early 
recognition of cancer would materially reduce 
its mortality rate. It is apparent that many 
of the early cancer cases go undiagnosed, or 
else they do not produce sufficient symptoms 
to cause the patient to seek the advice of a 
physician. Be that as it may, we have to 
admit that little progress is being made in the 
early recognition of cancer, due either to the 
fault of the attending physician or the patient 
himself. 

Recently MacCarty, of the Mayo Clinic, 
mentioned the following facts in a discussion 
of why cancer is not recognized early: 

(1) From 30 to 50 per cent of cases of 
cancer of the breast (Harrington); 42 per cent 
of cases of cancer of the large intestine (Ran- 
kin), and 75 per cent of cases of the stomach 
(Balfour) are inoperable when first seen in 
the Mayo Clinic. 

(2) Sixty-two per cent of the operable 
cancers of the breast, 38 per cent of cancers 
of the large intestine, and 53.5 per cent of 
cancers of the stomach have metastasized to 
regional lymph nodes when seen. 

(3) The average size of operable cancers of 
the breast is 3.2 cm. in diameter, of those of 
the large intestine 6.4 cm., and of those of the 
stomach 6.1 centimeters. 

(4) Only 29 per cent of operable cancers 
of the breast are smaller than a quarter (2.5 
cm.), and this is true of only 2.2 per cent of 
cancers of the large intestines and only 6 
per cent of cancers of the stomach. 

While it is true that the lesions of early 
cancer are at times so small that it is impossible 
to recognize them macroscopically, if ac- 
cessible to observation at all, yet the large 
majority are sufficiently large to be recognized 
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if concerted effort is made. MacCarty reports 
that out of 7,179 specimens of surgically re- 
moved cancers, the smallest found in the 
breast was 2 mm. in diameter, in the large 
intestine 9 mm., and in the stomach 5 milli- 
meters. 

To say that a large number of early cancers 
are not recognized does not mean that medicine 
has not progressed comparable to the fields 
of industry and pure science; on the contrary, 
it has made rapid and startling strides in the 
diagnosis of disease and particularly cancer. 
In the early diagnosis of cancer, transillumi- 
nation, aspiration biopsy, microscopical tissue 
examinations, and the use of the roentgen 
ray—the single or combined use of these 
agencies—all have been of tremendous im- 
portance. But in spite of this, we must admit 
that too many such cases are permitted to go 
unrecognized. Insufficient training and ex- 
perience of the general medical men, too little 
regard for one’s own limitations in this regard, 
and dependence on the roentgen ray in the 
hands of inexperienced and unqualified users 
of it are some of many causes for this ap- 
parent shortcoming of the medical profession. 
In this regard we heartily agree with Mac- 
Carty, that ‘Cancers are not recognized early 
by the medical profession and never will be 
until it learns that there are no characteristic 
signs and symptoms for early cancer and the 
only means of telling whether the condition is 
gastric, duodenal, appendiceal, or in the gall 
bladder is the roentgen ray.’ What a tre- 
mendous difference it would make if the rank 
and file of the medical profession would recog- 
nize this truth; then and only then would a 
change become noticeable, instead of having 
to treat such a large number of hopeless and 
inoperable cancer cases. 

There has been during the last few years a 
tremendous cancer educational program which 
has resulted in manifesting a great interest 
among the lay people concerning the cancer 
problem. It is to be hoped that its effect will 
be the means of cancer patients presenting 
themselves in the early stages of the disease. 
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The mortality rate of cancer is very high, much _ the co-operation of the cancer patient with the 
too high, but it can be materially reduced by medical profession, for an earlier diagnosis, 
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Freedman, Eugene 
Freedman, John 

Freid, Jacob R. 

Fricke, Robert Elmer 
Friedman, Jacob 
Friedman, Milton 

Furey, Warren W. 
Garland, L. Henry 
Gates, Russell 

Gerber, Isaac 
Gershon-Cohen, Jacob 
Geyman, Milton J. 
Gianturco, Cesare 
Gillies, Carl L. 

Goin, Lowell S. 

Golden, Ross 

Goldsmith, Maurice F. 
Goodrich, Murray Eugene 
Goodwin, Perry Bird 
Gorsline, Clarence S. 
Granger, Amédée 

Grier, George W. 
Groover, Thomas Allen 
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Address 


Philadelphia, Pa. 
Syracuse, N. Y. 
Washington, D. C. 
Atlanta, Ga. 
South Bend, Ind. 
Duluth, Minn. 
Washington, D. C. 
New York City 
Memphis, Tenn. 
Indianapolis, Ind. 
Thomasville, Ga. 
Old Forge, Pa. 
Los Angeles, Cal. 


Corpus Christi, Tex. 


Brooklyn, N. Y. 
Kalamazoo, Mich. 
Los Angeles, Cal. 
Chicago, Ill. 
Jacksonville, Fla. 
Brooklyn, N. Y. 
Chicago, Iil. 
Kansas City, Mo. 
Rochester, N. Y. 
Lancaster, Pa. 

Los Angeles, Cal. 
Peoria, Ill. 
Frederick, Md. 
Rochester, Minn. 
Kansas City, Mo. 
Tampa, Florida 
Ann Arbor, Mich. 
Detroit, Mich. 
Cincinnati, Ohio 
Woodbury, N. J. 
Savannah, Ga. 
Cincinnati, Ohio 
Brooklyn, N. Y. 
Shreveport, La. 
Leonia, N. J. 
Norfolk, Va. 
Washington, D. C. 
St. Louis, Mo. 
Cedar Rapids, Iowa 
Detroit, Mich. 
Concord, N. H. 
Cleveland, Ohio 
Philadelphia, Pa. 
St. Petersburg, Fla. 
Pittsburgh, Pa. 
Rochester, N. Y. 
Detroit, Mich. 
Rochester, N. Y. 
Cleveland, Ohio 
Detroit, Mich. 
New York, N. Y. 
Rochester, Minn. 
Montreal, Quebec 
Newark, N. J. 
Chicago, II. 

San Francisco, Cal. 
Minot, N. D. 
Providence, R. I. 
Philadelphia, Pa. 
Santa Barbara, Cal. 
Urbana, III. 

Cedar Rapids, Iowa 
Los Angeles, Cal. 
New York, N. Y. 
Pittsburgh, Pa. 
Toledo, Ohio 
Peoria, Ill. 

Battle Creek, Mich. 
New Orleans, La. 
Pittsburgh, Pa. 
Washington, D. C. 


Field 


Radiology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 

Radiology 

Radiology 
Roentgenology 
Roentgenology 
Radiology 

Radiology 
Roentgenology 
Therapeutic Radiology 
Radiology 
Roentgenology 
Roentgenology 
Diagnostic Roentgenology 
Roentgenology 

Roent genology 
Roentgenology 
Radiology 

Radiology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 

Radiology 
Roentgenology 
Roentgenology 
Radiology 

Radiology 

Radiology 
Roentgenology 
Diagnostic Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Roentgenology 
Radiology 

Radiology 

Radiology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 

Radiology 

Radiology 

Radiology 

Radiology 
Roentgenology 
Roentgenology 
Therapeutic Radiology 
Therapeutic Radiology 
Roentgenology 
Therapeutic Radiology 
Radiology 

Radiology 
Roentgenology 
Radiology 

Radiology 

Diagnostic Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Roentgenology 
Radiology 

Radiology 
Roentgenology 
Diagnostic Roentgenology 
Radiology 

Radiology 





Name 
Habbe, J. Edwin 
Hall, E. Walter 
Hankins, John Logan 
Harding, Donnan B. 
Harrington, Bernard D. 
Harris, John H. 
Hartung, Adolph 
Hasley, Clyde Knapp 
Hauser, Harry 
Hawley, Sydney James 
Hay, Percy D., Jr. 
Heacock, Charles Hunter 
Healy, Thomas Raymond 
Heatley, John E. 
Heberding, John 
Hefke, Hans W. 
Hendricks, Elliott Miley 
Hendrickson, Anna R. 
Henry, Lucas Smith 
Herpel, Frederick Karl 
Herrman, William Gettier 
Hill, Walter Coit 
Hilt, Lawrence Mershon 
Hodges, Fred Jenner 
Hodges, Fred M. 
Hodges, Paul C. 
Holly, Leland E. 
Holmes, George Winslow 
Holmes, Ralph Williams 
Howes, William Edward 
Hubeny, Maximilian John 
Hufford, C. E. 
Hunt, Howard B. 
Hunter, James Wilson, Jr. 
Ikeda, Kano 
Imboden, Harry M. 
Ivey, H. B. 
Jaches, Leopold 
Jackson, Byron Hubbard 
Jacox, Harold William 
Jarre, Hans A. 
Jenkinson, Edward L. 
Johnson, Ellsworth 
Johnson, Jesse B. 
Johnson, Vincent Clifton 
Kahn, Max 
Kalbfleisch, William K. 
Kann, Ulysses S. 
Kaplan, Ira I. 
Kasabach, Haig Haigouni 
Keichline, John M. 
Keith, David Yandell 
Kelly, James Francis 
Kenning, John Carl 
Kerby, James P. 
Kerr, H. Dabney 
Kinney, Lyell Cary 
Kirklin, B. R. 
Kolvoord, Theodore 
Kornblum, Karl 
Kuegle, Frederick H. 
Lafferty, Robert Hervey 
Lange, Sidney 
Langer, Heinz 
Larkey, Charles J. 
Lattman, Isidore 
Lawrence, W. S. 
Leddy, Eugene Thomas 
Leibert, Harry F. 
Lenz, Maurice 
Leonard, Ralph D. 
Leucutia, Traian 
Levi, Irwin P. 
Le Vine, David 
Levyn, Lester 
Lhevine, Morris B. 
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Address 


Milwaukee, Wis. 
Detroit, Mich. 
Johnson City, Tenn. 
Lexington, Ky. 
Tacoma, Wash. 
Harrisburg, Pa. 
Chicago, II. 
Detroit, Mich. 
Cleveland, Ohio 
Danville, Pa. 
Florence, S. C. 
Memphis, Tenn. 
Boston, Mass. 
Oklahoma City, Okla. 
Youngstown, Ohio 
Milwaukee, Wis. 
Ft. Lauderdale, Fla. 
Canton, Ohio 
Syracuse, N. Y. 


West Palm Beach, Fla. 


Asbury Park, N. J. 
Cleveland, Ohio 
Springfield, Ill. 
Ann Arbor, Mich. 
Richmond, Va. 
Chicago, IIl. 
Muskegon, Mich. 
Boston, Mass. 
Chillicothe, Ohio 
Brooklyn, N. Y. 
Chicago, IIl. 
Toledo, Ohio 
Omaha, Neb. 
Norfolk, Va. 

St. Paul, Minn. 
New York, N. Y. 
Goldsboro, N. C. 
New York, N. Y. 
Scranton, Pa. 
Ann Arbor, Mich. 
Detroit, Mich. 
Chicago, IIl. 
Winchester, Va. 
Galveston, Tex. 
Ann Arbor, Mich. 
Baltimore, Md. 
Wheeling, W. Va. 
Binghamton, N. Y. 
New York, N. Y. 
New York, N. Y. 
Huntingdon, Pa. 
Louisville, Ky. 
Omaha, Neb. 
Detroit, Mich. 
Salt Lake City, Utah 
Iowa City, Iowa 
San Diego, Cal. 
Rochester, Minn. 
Battle Creek, Mich. 
Philadelphia, Pa. 
Janesville, Wis. 
Charlotte, N. C. 
Cincinnati, Ohio 
Pittsburgh, Pa. 
Bayonne, N. J. 
Washington, D. C. 
Memphis, Tenn. 
Rochester, Minn. 
Bethlehem, Pa. 
New York, N. Y. 
Boston, Mass. 
Detroit, Mich. 
Anniston, Ala. 
Eldorado, Ark. 
Buffalo, N. Y. 
Tulsa, Okla. 


Field 
Diagnostic Roentgen 
Radiology Senology 
Roentgenology 
Radiology 
Radiology 
Radiology 
Roentgenology 
Radiology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Diagnostic Roentgenology 
Radiology 
Radiology 
Roentgenology 
Roentgenology 
Diagnostic Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Radiology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Radiology 
Radiology 
Roentgenology 
Roentgenology 
Diagnostic Roentgenology 
Radiology 
Radiology 
Radiology 
Radiology 
Radiology 
Diagnostic Roentgenology 
Radiology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Therapeutic Radiology 
Radiology 
Radiology 
Radiology 
Radiology 
Radiology 
Roentgenology 
Radiology 
Radiology 
Radiology 
Diagnostic Roentgenology 
Radiology 
Diagnostic Roentgenology 
Radiology 
Radiology ; 
Therapeutic Radiology 
Diagnostic Roentgenology 
Radiology 
Radiology 
Radiology 
Roentgenology | 
Therapeutic Radiology 
Roentgenology 
Radiology 
Diagnostic Roentgenology 
Diagnostic Roentgenology 
Diagnostic Roentgenology 
Roentgenology 





Name 
Lingeman, Leslie Roberts 
Littig, Lawrence Victor 
Lochry, Ralph L. 
Lockwood, Ira H. 
Lucinian, Joseph H. 
Lutz, Jeremiah Fletcher 
McClure, Christopher C. 
McCormick, Arthur Foster 
McCormick, Henry Garnsey 
McCullough, John Fife 
McDeed, Winfield G. 
McDermott, Joseph L. 
McElfatrick, George Charles 
McGee, Harry Hand 
McGuffin, W. Herbert 
McHenry, R. K. 
McKinney, Joseph T. 
McNamee, Edgar Paul 
McNutt, John Roscoe 
Magruder, L. Freeland 
Maier, Roe J. 
Malone, L. A. 
Mandeville, Frederick B. 
Manges, Willis F. 
Marquis, W. James 
Martin, Charles Louis 
Martin, James Madison 
May, Ernst Albert 
May, Robert John 
Mayfield, Claud 
Meadows, James Allen 
Meland, Orville Newton 
Menees, Thomas Orville 
Menville, Leon J. 
Merchant, Albert K. 
Meyer, Keith Thomas 
Meyer, William H. 
Milkman, Louis A. 
Minor, Edward G. 
Moore, A. B. 
Moore, Claude 
Moore, John Jay 
Moore, Paul David 
Moore, Sherwood 
Moore, Vernor Milo 
Morse, Russell Wright 
Morton, Silvanus Archibald 
Moxness, Bennie Arthur 
Mulligan, Peter Burrill 
Murphy, Gibbons Westbrook 
Murphy, John T. 
Myers, Ralph E. 
Nessa, Nelius Julian 
Newcomet, William Stell 
Nichols, Bernard H. 
Nichols, Harold E. 
Nordin, Gustaf Theodore 
O’Brien, Frederick William 
Olin, Harry 
Orndoff, Benjamin Harry 
Orr, Clifford R. 
Osmond, John D. 
Overgaard, Anders P. 
Owen, Arthur K. 
Paine, Robert 
Palmer, Dorwin Lewis 
Pancoast, Henry K. 
Pawling, Jesse R. 
Peden, Joseph C. 
Peirce, Carleton Barnhart 
Pendergrass, Eugene Percival 
Perry, Gentz 
Peters, Chester M. 
Peterson, Charles Hanson 
Peterson, Vernon L. 
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Address 
Rochester, N. Y. 
Madison, Wis. 
Indianapolis, Ind. 
Kansas City, Mo. 
Miami, Fla. 

York, Pa. 
Nashville, Tenn. 
Dubois, Pa. 
Laurel, Miss. 
Pittsburgh, Pa. 
Houston, Tex. 
Kansas City, Mo. 
Wilmington, Del. 
Savannah, Ga. 
Calgary, Alberta 
Houston, Tex. 
Roanoke, Va. 
Cleveland, Ohio 
Duluth, Minn. 
Norfolk, Va. 
Chicago, IIl. 

Terre Haute, Ind. 
Richmond, Va. 
Philadelphia, Pa. 
Newark, N. J. 
Dallas, Tex. 
Dallas, Tex. 

East Orange, N. J. 
Cleveland, Ohio 
Long Beach, Cal. 
Birmingham, Ala. 
Los Angeles, Cal. 
Grand Rapids, Mich. 
New Orleans, La. 
Philadelphia, Pa. 
Evansville, Ind. 
New York, N. Y. 
Scranton, Pa. 
Detroit, Mich. 
Washington, D. C. 
Washington, D. C. 
Washington, D. C. 
Muncie, Indiana 
St. Louis, Mo. 
Grand Rapids, Mich. 
Minneapolis, Minn. 
Milwaukee, Wis. 
Northampton, Mass. 
Ashland, Pa. 
Asheville, N. C. 
Toledo, Ohio 


Oklahoma City, Okla. 


Sioux Falls, S. D. 
Philadelphia, Pa. 
Cleveland, Ohio 
Seattle, Wash. 
Minneapolis, Minn. 
Boston, Mass. 
Chicago, Il. 
Chicago, II. 
Buffalo, N. Y. 
Cleveland, Ohio 
Omaha, Nebraska 
Topeka, Kansas 
Memphis, Tenn. 
Portland, Ore. 
Philadelphia, Pa. 
Watertown, N. Y. 
St. Louis, Mo. 
Ann Arbor, Mich. 
Philadelphia, Pa. 
Evanston, III. 
Canton, Ohio 
Roanoke, Va. 
Charleston, W. Va. 


Field 
Roentgenology 
Diagnostic Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Diagnostic Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Diagnostic Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Diagnostic Roentgenology 
Radiology 
Radiology 
Radiology 
Diagnostic Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Radiology 
Radiology 
Radiology 
Diagnostic Roentgenology 
Radiology 
Therapeutic Radiology 
Radiology 
Radiology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Diagnostic Roentgenology 
Radiology 
Radiology 
Radiology 
Radiology 
Radiology 
Radiology 
Roentgenology 
Radiology 
Diagnostic Roentgenology 
Roentgenology 
Roentgenology 
Radiology 
Radiology 
Roentgenology 
Radiology 
Radiology 
Diagnostic Roentgenology 
Radiology 
Radiology 
Roentgenology 
Radiology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Radiology 
Radiology 
Diagnostic Roentgenology 
Roentgenology 
Radiology 
Radiology 
Radiology 
Radiology 
Roentgenology 
Radiology 





Name 


Pfahler, George Edward 
Phillips, Clyde Columbus 
Pierce, Harold J. 
Pierson, John William 
Pindell, Merl Lee 

Pirie, Alexander Howard 
Pitts, Thomas A. 
Podlasky, Harry Bernard 
Pohle, Ernst Albert 
Pomeranz, Maurice M. 
Pomeroy, Lawrence A. 
Portmann, Ursus V. 
Potter, Carlton Frasier 
Potter, Hollis 

Potter, Roy Pilling 
Powers, Martin Thomas 
Prouty, James V. 

Putts, B. Swayne 
Quick, Douglas 
Quimby, A. Judson 
Quiney, James J. 

Raap, Gerard 


Rauschenbach, Charles Wm. 


Ray, William Burton Getty 
Reaves, Hugh G. 

Reeves, Robert James 
Reineke, Harold G. 

_ Reitter, George Stiles 
Reynolds, Lawrence 
Rhinehart, Darmon A. 
Rigler, Leo G. 

Ritvo, Max 

Ritzman, Allen Z. 
Robins, Samuel Alexander 
Robinson, Ralph V. 
Robinson, Walter W. 
Rodgers, Floyd D. 
Rodriguez, Juan 

Roland, Marion Mansfield 
Rose, Cassie Belle 
Rosenbaum, George 
Rousseau, James P. 
Rowe, Edward W. 
Rudisill, Hillyer, Jr. 
Rutledge, Clifford P. 
Rypins, Edwin Louis 
Sante, L. R. 

Schmitz, Henry 

Schons, Edward 

Sharpe, A. Maxwell 
Shaw, Wilfred McLaurin 
Sherrick, Earl C. 
Shiflett, E. Lee 

Sims, George P. 

Skinner, Edward Holman 
Smith, Lester A. 

Smyth, Thos. L. 

Snow, Henry 

Snure, Henry 

Soiland, Albert 

Sosman, Merrill C. 
Spangler, Davis 

Spencer, Hunter B. 
Spilman, Harold Augustus 
Spinzig, Edgar Walter 
Sproull, John 

Stayton, Chester A. 
Steel, David 

Steiner, Joseph M. 
Stephenson, Frank Butler 
Stevens, Rollin Howard 
Stewart, William H. 
Stone, Robert S. 
Sutherland, Charies G. 
Swenson, Paul C. 
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Address 
Philadelphia, Pa. 
Charlotte, N. C. 
Terre Haute, Ind. 
Baltimore, Md. 
Los Angeles, Cal. 
Montreal, Quebec 
Columbia, S. C. 
Milwaukee, Wis. 
Madison, Wis. 
New York, N. Y. 
Cleveland, Ohio 
Cleveland, Ohio 
Syracuse, N. Y. 
Chicago, IIl. 
Marshfield, Wis. 
Utica, N. Y. 
Terre Haute, Ind. 
Erie, Pa. 

New York, N. Y. 
New York, N. Y. 
Easton, Pa. 
Miami, Florida 
Hammond, Ind. 
Pittsburgh, Pa. 
Knoxville, Tenn. 
Durham, N. C. 
Cincinnati, Ohio 
East Orange, N. J. 
Detroit, Mich. 
Little Rock, Ark. 
Minneapolis, Minn. 
Boston, Mass. 
Harrisburg, Pa. 
Boston, Mass. 
Pittsburgh, Pa. 
Memphis, Tenn. 
Columbia, S. C. 
Fort Wayne, Ind. 


Oklahoma City, Okla. 


Chicago, III, 
Philadelphia, Pa. 


Winston Salem, N. C. 


Lincoln, Neb. 
Charleston, S. C. 
Shreveport, La. 
Iowa City, Iowa 
St. Louis, Mo. 
Chicago, III. 

St. Paul, Minn. 
Chester, Pa. 
Jacksonville, Fla. 
Connellsville, Pa. 
Indianapolis, Ind. 
Columbus, Ohio 
Kansas City, Mo. 
Indianapolis, Ind. 
Allentown, Pa. 
Dayton, Ohio 
Los Angeles, Cal. 
Los Angeles, Cal. 
Boston, Mass. 
Dallas, Tex. 
Lynchburg, Va. 
Ottumwa, Iowa 
St. Louis, Mo. 
Haverhill, Mass. 
Indianapolis, Ind. 
Cleveland, Ohio 
New York, N. Y. 
Denver, Col. 
Detroit, Mich. 
New York, N. Y. 
San Francisco, Cal. 
Rochester, Minn. 
New York, N. Y. 


Field 


Radiology 

Radiology 

Radiology 
Roentgenology 
Diagnostic Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Therapeutic Radiology 
Radiology 

Radium Therapy 
Radiology 
Roentgenology 
Roentgenology 
Roentgenology 
Diagnostic Roentgenology 
Radiology 
Roentgenology 
Therapeutic Radiology 
Roentgenology 
Radiology 

Radiology 
Roentgenology 
Roentgenology 
Roentgenology 
Radiology 

Diagnostic Roentgenology 
Radiology 

Radiology 
Roentgenology 
Radiology 

Radiology 
Roentgenology 
Roentgenology 
Roentgenology 
Roentgenology 
Radiology 

Diagnostic Roentgenology 
Therapeutic Radiology 
Radiology 

Diagnostic Roentgenology 
Radiology 

Radiology 

Radiology 

Diagnostic Roentgenology 
Radiology 

Radiology 

Therapeutic Radiology 
Radiology 
Roentgenology 
Roentgenology 
Diagnostic Roentgenology 
Roentgenology 
Therapeutic Radiology 
Radiology 

Radiology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 

Radiology 

Radiology 
Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Roentgenology 
Roentgenology 
Radiology 

Radiology 
Roentgenology 
Roentgenology 
Diagnostic Roentgenology 
Roentgenology 





400. 
401. 
402. 
403. 
404. 


Name 
Swope, Opie William 


Taft, Robert B. 
_ Taylor, Clifford C. 


Taylor, Henry Keller 
Taylor, Raymond G. 
Thomas, Merthyn Arthur 


Thompson, Harold B. 


Tice, Galen M. 
Titterington, Paul F. 
Trostler, I. S. 

Troup, Ralph L. 

Troxell, Wm. Chas. 
Tyler, Albert Franklin 
Ude, Walter Herman 
Ulbrich, Henry L. 
Upson, Wilbur Owen 
Van Allen, Harvey Ward 
Van Buskirk, Edmund Michael 
Velkoff, Metodi 

Virden, C. Edgar 

Vogt, Edward C. 

Voke, Edward Lawrence 
Von Poswik, Gisela 
Walton, Henry Janney 
Wasson, W. W. 

Waters, Charles A. 
Watkins, W. Warner 
Weaver, Clarence E. 
Webb, James A. H. 
Weber, Harry Matthew 
Wescott, William Carter 
West, James H. 

West, Theodore 
Whitlock, Simon Ben 
Widmann, Bernard Pierre 
Wigby, Palmer E. 
Williams, Lester James 
Willy, Ralph Gilmer 
Wilson, Stanley A. 
Withers, Sanford 
Witwer, Eldwin Roy 
Wright, C. S. 

Wurster, Lloyd Edward 
Young, Barton R. 

Zink, Oscar Charles 
Zulick, J. Donald 
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Address 


Wichita, Kansas 
Charleston, S. C. 
Indianapolis, Ind. 
New York, N. Y. 
Los Angeles, Cal. 
Cleveland, Ohio 
Seattle, Wash. 


Kansas City, Kans. 


St. Louis, Mo. 
Chicago, III. 
Green Bay, Wis. 
Allentown, Pa. 
Omaha, Neb. 


Minneapolis, Minn. 


Detroit, Mich. 


Battle Creek, Mich. 


Springfield, Mass. 
Ft. Wayne, Ind. 
Ft. Wayne, Ind. 
Kansas City, Mo. 
Boston, Mass. 
Akron, Ohio 
Scranton, Pa. 
Baltimore, Md. 
Denver, Col. 
Baltimore, Md. 
Phoenix, Ariz. 
Detroit, Mich. 
Wichita, Kans. 
Rochester, Minn. 


Atlantic City, N. J. 


Cleveland, Ohio 


Port Chester, N. Y. 


Norfolk, Va. 
Philadelphia, Pa. 
Dallas, Texas 
Baton Rouge, La. 
Chicago, Il. 
Burlington, Vt. 
Denver, Col. 
Detroit, Mich. 
Indianapolis, Ind. 
Williamsport, Pa. 
Philadelphia, Pa. 
St. Louis, Mo. 
Philadelphia, Pa. 


Field 
Radiology 
Radiology 
Radiology 


Diagnostic Roentgenology 


Radiology 
Radiology 
Radiology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Roentgenology 


Diagnostic Roentgenology 


Roentgenology 
Radiology 
Radiology 
Roentgenology 
Radiology 
Roentgenology 
Roentgenology 
Roentgenology 
Radiology 
Radiology 
Roentgenology 
Roentgenology 
Radiology 
Radiology 
Radiology 
Roentgenology 
Roentgenology 


Therapeutic Radiology 


Radiology 


Diagnostic Roentgenology 
Diagnostic Roentgenology 


Radiology 
Radiology 
Roentgenology 


There will be two meetings of the Board in have his application in the Secretary’s office 
1935 for the purpose of conducting examina- not later than March 1, and any one desiring 
tions. The first will be in Yosemite, California, to appear before the Board in Atlantic City 
some time between May 10 and 15, and the must have his application on file by April 1. 
second in Atlantic City, New Jersey, about B. R. Kirkuin, M.D., 
June 8, 9, and 10. Any applicant wishing to Secretary - Treasurer, 
appear before the Board in Yosemite must The American Board of Radiology 





To the President and Members of the 
Radiological Society of North America: Per- 
suant to the resolution passed at the last 

Dr. E. L. Jenkinson (Chicago): First, I annual meeting of the Society, a Hospital- 
want to take this opportunity to thank a great radiologist Committee was appointed by the 
many of the members of the Society for co- Executive Committee. 
operating in bringing about this report. I This Committee has investigated the prob- 
want especially to thank Dr. Christie and Dr. Jem by circularizing many hospitals and radiolo- 
Chamberlain, who were a great aid in the gists in the United States and Canada, and 
consummation of this report. by considerable study of the matter. The 


RADIOLOGISTS-HOSPITALS 
COMMITTEE REPORT' 


_ | From the minutes of the Annual Meeting, Dec. Committee begs to offer the following pre- 
3-7, 1934. liminary report: 
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1. The practice of radiology is the practice 
of medicine and is no more a part of the cor- 
porate activity of a hospital than is any other 
branch of medical practice. Radiologists are 
subject to the same Code of Ethics as other 
members of the American Medical Association, 
and hospitals should be bound by the same 
Code of Ethics in their relation with radiolo- 


gists. 

2. The hospital has a right to an adequate 
and fair return for obsolescence on x-ray 
equipment, rental for space occupied and 
charges for heat, light, water, telephone and 
janitor service, and similar expenses. 

3. The hospital is not entitled to any part 
of the net return from the professional services 
of the radiologist. 

4. To assure an equitable return to the 
hospital and an equitable status to the radiolo- 
gist on its staff, a rental type of appointment 
would appear to be the simplest and most 
effective. By this is meant that the radiolo- 


gist would rent space, or space and equipment, 
from the hospital, paying the latter a monthly 
sum, this rent to be based on the factors 
mentioned above (see Section 2). 

5. The rental type of appointment is be- 


lieved to be the most equitable one, both for 
the hospital and for the radiologist. However, 
your Committee realizes that many radiolo- 
gists and hospitals are operating under a per- 
centage or salary agreement. Under these 
circumstances, the above-stated ethical prin- 
ciples should become operative at the earliest 
possible moment. Under existing arrange- 
ments it is of especial importance that the 
radiologist should have complete charge of 
the department including the fixing of fees, 
the control of personnel, and the submission 
of bills to patients on his own personal bill- 
head, whether this be done by himself or by 
the hospital. 

6. An Arbitration Committee should be 
formed in each community consisting of one 
or two hospital executives, one or two radiolo- 
gists and one or two general physicians or 
surgeons. It would be the duty of this com- 
mittee, in case of dispute, to settle such ques- 
tions as the amount of space needed for the 
department, the necessity for replacement of 
equipment, the rental to be charged, and 
similar questions. 

7. Your Committee believes that the prac- 
tice of radiology in hospitals should be in the 
hands of the physician and that the responsi- 
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bility of employing and discharging technj. 
cians, determining fees, and rendering and 
collecting bills should be his. 

8. It is recognized that the hospital has 
authority through its executive medical staff, 
to terminate the appointment of its radiologist 
on reasonable grounds and after due notice, 
similar grounds and notice being open to the 
radiologist should voluntary resignation be 
advisable. 

9. In hospitals wherein all members of the 
staff are on salary or where all members are 
compensated in some manner other than that 
outlined above, it is obvious that the radiologist 
should be compensated in the same manner as 
his medical confréres. 

10. Since the personal relation between the 
patient and his doctor is fundamental in medi- 
cal practice, any plan that tends to prevent 
such is detrimental to radiology. Therefore, 
we believe that radiologists’ services should not 
be included in any flat rate or group hospitali- 
zation plan. We wish further to emphasize 
the dangers of the artificial division of the 
x-ray examination into so-called technical and 
professional portions. It is our conviction 
that the integrity of radiology cannot be main- 
tained under such division. 

11. Your Committee believes that adher- 
ence to the above-outlined principles is the 
only method which will insure to patients and 
hospitals the maintenance of radiology on the 
high level commensurate with their best 
interests. 

12. Your Committee recommends that a 
copy of this report be sent to the American 
Roentgen Ray Society, the American College 
of Radiology, the American Radium Society, 
and the Section on Radiology of the American 
Medical Association, with a request for con- 
currence in the plan as outlined, and that 
copies should be sent to such other persons as 
individual members may wish. 

13. The investigation of your Committee 
reveals the necessity for solidarity and co-opera- 
tion not only of radiologists but of all branches 
of the medical profession, for the solution of 
the important economic problems before us, 
and therefore we recommend the formation of 
a national Radiological Economics Committee 
to be made up of two representatives from each 
of the radiological societies. 

Your Committee is of the opinion that 
greatest progress in the settlement of the 
hospitals-radiologists problem will be made 
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only by national agreement on a plan embody- 
ing fundamental principles in which all 
radiologists concur. 

14. Your Committee recommends, there- 
fore, that the Executive Committee of the 
Radiological Society of North America be 
instructed to take such steps as may be neces- 
sary to bring about the formation of the inter- 
society committee recommended in this report. 

COMMITTEE ON RADIOLOGISTS AND 
HOSPITALS 


REPORT OF COMMITTEE ON 
INSURANCE! 


Your Committee on Insurance presents the 
following report: 

The second paragraph of the report of this 
Committee presented Sept. 25, 1933, at 
Chicago, read: 


The premium rates on medical malpractice insurance 
to roentgenologists have been increased in several 
States by insurance companies which have been 
furnishing this insurance at reduced rates in these 
States. 


Since the presentation of that report, your 
Committee on Insurance is privileged to report 


a much more pleasing situation. Due to and 
in a large measure because of the continued 
activity of this Committee, a decidedly worth- 
while reduction in malpractice insurance pre- 
miums has been made by one of the best of 
our insurance carriers, one in which a large 
number of our members carry their insurance. 

In the States of Illinois, Indiana, Iowa, 
Kansas, Michigan, Ohio (except only the 
northern part), Pennsylvania, and Wisconsin 
there has been a reduction of 40 per cent from 
previous rates for malpractice insurance for 
radiologists using the roentgen rays for thera- 
peutic purposes, and of 70 per cent for those 
using the roentgen rays for diagnosis only. 

In northern Ohio the reduction is not quite 
so much but it is still a considerable amount 
less than formerly. 

In the States of Missouri (except one 
county) and Texas this same insurance carrier 
has reduced the premium rate for radiologists 
doing roentgentherapy from $90 to $68 for 
the 5,000-15,000 contract and to $29 per year 
for those not doing therapy. 

Relatively similar reductions, particularly 
those who are not doing roentgentherapy, have 
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been made in other States, and these reductions 
in the premium rates have resulted in a saving 
of thousands of dollars to our members. 

The usual number of members have made 
inquiries and have asked questions from the 
Chairman of this Committee, and we trust 
were satisfied with the replies. 

It was recommended that the 1933 report 
of this Committee be published in RADIOLOGY 
and a motion was passed that that recom- 
mendation be approved so that the members 
of this Society might be informed as to the 
activities of the Society in this particular, 
but that report has not yet been published. 
This Committee now recommends that the 
Committee on Insurance be continued and 
that the Editor of RApIoLoGy be directed to 
publish this report in the earliest possible 
number of that publication. 

Respectfully submitted by the Committee 
on Insurance, 

I. S. TROSTLER, Chairman 


COMMUNICATIONS 
SHOULD THE PATIENT BE TOLD? 
FURTHER COMMENT 


In the December, 1934, issue of RADIOLOGY 
appeared an editorial by Dr. Orville N. Meland 
with the above title. An appended footnote 
by the Editor invited further expressions of 
opinion on this subject. The following excerpt 
from a book entitled ‘‘Cancer: A Professional 
Responsibility and a Public Liability,’’ by 
Albert Soiland, M.D., published in 1927 by 
D. Appleton & Co., is significant. 

‘Nowhere in the practice of medicine is 
the responsibility of the physician to the public 
greater than in the field of cancer. He must 
first be sure that he is dealing with cancer and 
this can usually be easily determined by modern 
diagnostic methods. Next, the patient must 
be made aware of the serious nature of the 
disease, and this must be done in the proper 
way and without any unnecessary shock. 
There are, of course, many individuals whom 
it might be wise not to inform of their condi- 
tion. In such cases those nearest the patient 
must know about it. There are many situa- 
tions which tax the skill and diplomacy of a 
physician but he would not be true to his 
calling or his duty to humanity if he did not 
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impart the right kind of information to those 
who should and must know it. If the disease 
is localized and in a location where it can be 
removed, with a good prospect of relief, and 
without immediate danger to the life of the 
patient, he or she can be freely assured of this 
fact. If, on the other hand, a person ap- 
parently in general good health is found to be 
harboring a cancer which has already invaded 
the interior structures, proper handling of 
this problem taxes the ingenuity and resource- 
fulness of the physician. It is no easy task 
to approach the apparently healthy individual 
and inform him that an active cancer is 
present in a form which will make successful 
treatment not only doubtful but useless. 
When an apparently normal individual walks 
into your examining room in seemingly good 
health, and you find an advanced cancer, and 
know that this patient cannot live more than 
a few months, the problem is pitifully complex. 
Yet despite this, it appears to be the solemn 
duty of the physician to inform such a patient 
or his nearest relatives that he must prepare 
his personal affairs to meet the inevitable 
end. This is indeed a grave responsibility 
and is one of daily occurrence with the physi- 
cian whose practice brings him into contact 
with major cancer work.”” (Chapter VIII.) 
Dr. Soiland makes a vitally important 
point, or so it seems to the Editor, in advising 
that the patient’s nearest relatives shall be 
told, in case there appears to be valid reason 
for withholding from the patient himself 
knowledge of the true nature of his affliction. 


FAMOUS MEDICAL JOURNAL EDITOR 
DIES 


DR. LEWIS STEPHEN PILCHER 


Dr. Lewis Stephen Pilcher, scholar and editor 
for half a century of the oldest surgical jour- 
nal in the United States, the ‘‘Annals of Sur- 
gery,” died Dec. 24, 1934, at the age of 89 
years. Country school teacher, country prac- 
titioner, naval surgeon, student of tropical dis- 
ease, anatomist, professor of surgery, editor, 
bibliophile, patriot—these nouns indicate a 
few of his many interests and activities over 
a long and intensely useful life. 

In 1884 he became editor of the “Annals of 
Surgery,” which position he occupied to the 
end of his life. The editorial policy of that 
journal and the censorship of its advertising 


RADIOLOGY 


were never relinquished by the Editor. If we 
add to the fifty years of the ‘Annals of Syr- 
gery,’ the seven years of the “Annals of Anat. 
omy and Surgery,” and its predecessor which 
he inspired and dominated, this period of 
medical editorship establishes Dr. Pilcher as the 
dean of medical editors in the United States, if 
not in the world. 





MINNESOTA RADIOLOGICAL SOCIETY 


The fall meeting of the Minnesota Radio- 
logical Society was held at Rochester, Minne- 
sota, Oct. 13, 1934. The program was pre- 
sented by the staff of the Mayo Clinic and was 
as follows: 

1. Xanthomatosis: Clinical Aspects. R.L. 
J. Kennedy, M.D.; Roentgenologic Aspects, 
J. D. Camp, M.D. 

Backache. R. K. Ghormley, M.D. 
Interesting Diagnostic Problems. J. D. 

Coate, M.D. 

Mortality Studies on Carcinoma of the 

Cervix. R. E. Fricke, M.D. 

The Duodenal Niche. H. 

M.D. 

Osteopoikiliosis and Allied Diseases of 

Bone. C. G. Sutherland, M.D. 

Limits of Safety in Roentgenography. A. 

Turnbull, M.D. 

8. The International Congress of Radiology 
at Zurich and St. Moritz. A. U. Desjardins, 
M.D. 

Address: Some 
Sheard, M.D. 


A. Burch, 


Effects of Radiation. C. 


RADIOLOGICAL SECTION OF THE LOS 
ANGELES COUNTY MEDICAL 
ASSOCIATION 


The officers for the Radiological Section of 
the Los Angeles County Medical Association 
for 1935 are as follows: President, Clayton 
Johnson, M.D.; Vice-president, J. W. Crosson, 
M.D.; Treasurer, Henry Snure, M.D., and Sec- 
retary, E. N. Liljedahl, M.D. 

Meetings are held the fourth Wednesday of 
the month. 


FLORIDA STATE RADIOLOGICAL 
SOCIETY 


The Meeting of the Florida State Radio- 
logical Society was held on Oct. 27, 1934, 
St. Petersburg, Florida. The Society was the 
guest of Dr. Stevens of the United States 
Veterans Hospital. 
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The following officers were elected for the 
coming year: Frederick K. Herpel, M.D., Prest- 
dent; W. McL. Shaw, M.D., Vice-President; 
Frazier J. Payton, M.D., Secretary-Treasurer. 

The meeting consisted of a morning session— 
a round-table discussion of interesting and 
problematical cases. The afternoon session 
consisted of a symposium on radiation therapy 
led by Dr. Cunningham, of Jacksonville, Flor- 
ida. The radiologists attended dinner to- 
gether at the Seminole Club, St. Petersburg. 
Dinner was followed by an evening session, 
devoted to economics. 





THE XI ITALIAN CONGRESS OF 
MEDICAL RADIOLOGY 


PERUGIA, SEPT. 20, 22, 1934 


The XI Congress of the Italian Society of 
Medical Radiology, which was founded twenty- 
two years ago and whose membership amounts 
at present to about five hundred, was held in 
Perugia, where it developed its work, and was 
attended by a large number of persons in- 
terested in that science. The work carried 
out was of great importance and the subjects 
treated particularly interesting, as, for in- 
stance— 


(1) Traumatic affections and lesions of the 
spinal column (Prof. Lapenna); 
Radiotherapy of the encephalos (Prof. 
Palmieri) ; 
Radiotherapy of the peripheric nervous 
system (Prof. Del Buono); 
Radiotherapy of the sympathetic nerve; 


Modern methods 
search (Prof. 
Perone). 

More than two hundred communications, 
most of which concerned the subjects treated 
in the Reports, were filed, and the discussions 
occasioned thereby proved of the greatest in- 
terest. 

The General Assembly of the Members of 
the Society, which was held at the same time, 
gave the opportunity of taking into considera- 
tion a number of important questions such as 
the Teaching in the Universities, Hospital 
Service, and Private Practice in Connection 
with the New Corporative Dispositions. 

The Board of Directors for the previous 
two years was confirmed under the Presidency 
of Prof. Siciliano, of Florence. Venice was 
voted by acclamation as the seat of the XII 
Congress, under the Presidency of Prof. 
Vespignani. 


of radiologic re- 
Benassi and Prof. 
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RONTGEN GANZAUTNAHMEN DES MENSCHEN 
(TOTAL ROENTGENOGRAMS OF MAN): VIEWS 
OF THE NORMAL SKELETON, ITS HEREDITARY 
AND ACQUIRED CHANGES. By Dr. ROBERT 
JANKER, Privatdozent at the University of 
Bonn, with a Foreword by Pror. Dr. E. von 
REDWITZ, of Bonn. With 40 illustrations 
and one stereo-picture. Published by J. A. 
Barth, Leipzig, 1934. Price, Rm. 65. 


Only in Germany, probably, could an atlas of 
this character be produced in book form and in 
such an elaborate manner—such excursions into 
narrow fields appear to be economically impos- 
sible for the publishers of other countries. The 
author presents here the results of laborious ex- 
periments in the production of single roentgeno- 
grams of the entire body by a method which 
differs radically from that recently attempted 
in this country. The text is short and reason- 
ably well translated into readable English, as 
are the captions of the forty-one full-page 
plates. The German and English versions ap- 
pear in separate columns side by side. 

Single films of sufficient size to more than 
cover the entire body were used. A tube-focus 
distance of 450 cm. was necessary to minimize 
the distortion, which would naturally be very 
great for an object of such large size. To attain 
detail with reasonable speed at such a distance 
required rather unusual tubes. The production 
of an even density for a single exposure which 
included phalanges and pelvis was accomplished 
by the use of a lead screen interposed for vary- 
ing portions of the exposure over the thinner 
portions. In addition, by the exercise of great 
care during development, the use of reducing 
solutions, and other punctilious attention to 
detail, a fairly satisfactory result was achieved. 
The plates show, in fact, rather good soft tissue 
detail. 

It is obvious from the description of the tech- 
nic that the method is of no practical impor- 
tance in everyday practice, yet for research in 
anatomy, for anthropological studies, and for 
teaching purposes the procedure may have 
great value. 

In the plates, which are reproduced in re- 
markably fine fashion, are shown various types 
of normals and a number of examples of gener- 
alized bone diseases, such as chondrodystrophy, 
dwarfism, multiple benign cartilaginous exos- 
toses, osteopsathyrosis, rachitic changes, and 
other diseases of like character. One case of 
osteitis deformans illustrates well the compara- 
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tive lack of detail which is probably inherent in 
the method, although the general changes in 
form are very well brought out. 

The last plate represents a stereoscopic view 
of a skeleton apparently made by a more indi- 
rect method. The author describes this as a 
small photograph of the image of the skeleton 
produced on a roentgenoscopic screen of full 
body size. While the detail is not so good, he 
believes, yet this method may prove to be of 
more practical import because it is much less 
expensive. Unfortunately, details of this type 
of procedure are not given. 





OuT OF THE Test TuBE. By Harry N. 
Hotes, Pu.D., Professor of Chemistry at 
Oberlin College, and Past Division Chair- 
man of the American Chemical Society. A 
volume of 373 pages and 83 figures. Pub- 
lished by Ray Long and Richard R. Smith, 
Inc., New York City, 1934. Price, $3.00. 


This is a most interesting account of recent 
advances in chemistry, together with their 
effects on civilization, and on the lives of all of 
us. 

There is not much that will be new to the 


man who each week follows the progress of 
science and chemical industry in journals such 


as ‘Science News Letter,’ the ‘Scientific 
American,” “Science,’’ or ‘‘Fortune,’’ but to 
the man who has not taken the time to keep 
informed as to how manufacturers developed 
duco, bakelite, rayon, cellophane, indigo, arti- 


ficial rubber, methanol, acetylene, pyrex glass 
duralumin, shatterproof glass, aniline dyes, 
neon signs, ethyl gasoline, artificial nitrates, 
etc., the book will be a mine of interesting 
information. It will give the reader not only 
a review of recent progress in, let us say, stee] 
making, but it will take him back to ancient 
Egypt, where on the wall of a tomb he can 
see slaves working a series of bellows while the 
foundryman tends his little furnace. 

The radiologist will be interested in Chapter 
XII on ‘The Fall of the House of Uranium,” 
with its brief account of the discovery of radio- 
activity. 

This should be a splendid book for the factory 
executive who has not yet learned that con- 
tinued success in manufacturing must be based 
on constant research and the application of new 
discoveries in science. It is a fine book, also, 
for a boy or for anyone who wishes to be abreast 
of the times. 

It is unfortunate that men and women to-day 
who use the automobile, the telephone, and the 
radio have not the remotest idea of what is 
under the hood or in the case. They do not 
know anything of the years of research that 
produced the nitrogen-filled lamp or the 
Coolidge tube, and they do not care to know. 
As a result, with their votes some day. they 
may pass laws that will strike at the very 
foundations of all research and all advance in 
civilization, and because of their greed and 
ignorance they will kill the goose with the 
golden eggs. 
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BONE DISEASES (DIAGNOSIS) 


Report of Two Cases. 
Bone and Joint Surg., 


Osteogenesis Imperfecta: 
Samuel Kleinberg. Jour. 
October, 1934, 16, 953-958. 

The author presents two cases of osteogenesis im- 
perfecta representing, respectively, the congenital and 
the post-natal varieties of this condition. While the 
primary cause of the disease is unknown, it is believed 
that the chief change in the bone is a lack of complete 
development of the various constituents of bone tissue. 

The first patient was an infant, two months old, who 
presented deformities of all the extremities resulting 
from fractures present at birth. The family history 
was negative for evidence of a similar malady. Roent- 
genographic examination of the entire skeleton revealed 
abnormal thinness of all the bones, with evidence of 
deformities due to healed fractures. The cortex ap- 
peared thin and the bone lamelle atrophic and sparse. 
Therapy was directed to the correction of the deformi- 
ties, combined with the administration of viosterol, 
halibut-liver oil, and ultra-violet radiation. In spite 
of very careful medical attention the child died of 
pneumonia at the age of five months. 

The second case was first seen by the author when 
the patient was two years of age. This was a case of 
osteogenesis imperfecta tarda, which is also known as 
osteopsathyrosis or fragilitas ossium. Medical advice 
was sought because of inability to walk and suscepti- 
bility to fractures from insufficient causes. The family 
history revealed that the patient’s father at the age of 
12 years had sustained a fracture of his left elbow follow- 
ing a sufficient injury. At various times following this 
he suffered six fractures of the same elbow without 
sufficient injury. The father and the mother of the 
patient had strong suggestions of blue sclera. Physi- 
cal examination of the patient revealed deep china-blue 
sclera and outward bowing of the legs. Roentgeno- 
grams revealed marked thinning, general atrophy, and 
increased radiability of the bones. The bone lamellze 
appeared thin, delicate, and sparse. The tibiz showed 
evidence of healed fractures. Blood chemistry re- 
vealed normal findings for calcium, phosphorus, and 
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phosphatase, and the Wassermann test was negative, 
Therapy was directed to guarding him from injuries, 
and ultra-violet light treatment and viosterol were ad- 
ministered with the hope of increasing the resistance 
of his bones. He suffered fractures of the right and 
left tibize while under treatment, but they healed 
rapidly and completely. 
J. N. An&, M.D. 


CALCULI 


Sialolithiasis of the Maxillary Glands. 
Vischia. Arch. diradiol., 1934, 10, 262-270. 
Vischia presents clinical notes and the radiographs 
n three cases of salivary gland calculus, in all of which 
pain came on with the taking of food. 
E. T. Leppy, M.D. 


Quintino 


DIAPHRAGMATIC HERNIA 


Two Cases of Diaphragmatic Hernia. 
R6ntgenpraxis, April, 1934, 6, 229-233. 

A very large left-sided diaphragmatic hernia is the 
first case described, with the entire stomach and part 
of the colon in the left thorax. There was no clinical 
symptom pointing to the lesion. The etiology was 
traumatic. 

The second case is that of a right-sided hernia, with 
partial displacement of the liver into the right thorax. 
This condition is rare. The patient had some dyspnea, 
and pain in the right thorax after an automobile acci- 
dent. Roentgen examination showed portions of the 
colon and liver above the diaphragm. 

H. W. HErke, M.D. 


DOSAGE 


The Radiotherapeutic Significance of Epitheliolysis, 
with Special Consideration of the Oral, Pharyngeal, 
and Laryngeal Carcinomas. J. Borak.  Strahlen- 
therapie, 1934, 51, 480. 

The author discusses at length the therapeutic prin- 
ciples underlying the protracted fractional dose method 
of Coutard. He objects to the term “radio-epithelitis” 
which implies an inflammation of the epithelium. As 
Rost has stated many years ago, there can be no inflam- 
mation of the epithelium of the skin because of the ab- 
sence of biood vessels. The term “radio-epitheliolysis” 
is suggested in its place as well as the term “radio- 
epitheliolytic dose.” If single doses do not exceed 300 
r per field, it is not necessary to protract; simple frac- 
tional application at about 20 r per minute is permissible. 
Skin tests on a patient (photographs shown in the arti- 
cle) bear out the author’s contention. During the pe- 
riod 1924-1927, twelve cases of carcinoma of the larynx, 
eight cases of carcinoma of the tonsil, and eleven cases 
of carcinoma of the oral cavity and pharynx were 
treated accordingly. Of the cases receiving epithelioly- 
tic doses, 88 per cent became free from symptoms and 
63 per cent remained free from recurrence for over 4 
year. 


J. S. Beilin. 


Ernst A. Ponte, M.D., Ph.D. 
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THE ELBOW 


Patella of the Elbow: A Contribution to Anomalies 


of the Skeleton. Kurt Kremser. Ré6ntgenpraxis, 
June, 1934, 6, 371-374. 

The anatomical anomaly of a so-called sesmoid of the 
elbow or patella of the elbow has been described in only 
about ten instances. Trauma may be excluded when 
the olecranon process is entirely intact. The case re- 
ported by the author showed a large patella-like ses- 
moid proximal to the olecranon and apparently in the 
tendon of the triceps; there was a definite distinction 
between cortex and medulla. The bone was palpable 
and movable. To explain this anomaly on a traumatic 
basis seems not correct. The author believes that not 
only ossification in the tendons may explain this occur- 
rence but also the formation of a true sesmoid. 

H. W. HeFKE, M.D. 


GENITO-URINARY TRACT (DIAGNOSIS) 


Neglected Affections and Lesions of the Deep 
Urethra. Edgar G. Ballenger, Omar F. Elder, and 
Harold P. McDonald. Am. Jour. Surg., August, 1934, 
25, 201-210. 

Attention is directed to the importance of more 
careful and well-timed studies of the prostatic urethra. 
The symptoms of disorders in this area are numerous 
but often are misleading; they are of value in directing 
to investigations which result in correct diagnoses. 

The diagnosis is not difficult if studies are made with 
a good urethroscope. 

If employed with reasonable skill and cystoscopic 
dexterity, the treatment of chronic affections and le- 
sions of the deep urethra is generally quite satisfactory. 

The high frequency current, cutting and fulgurating, 
and topical applications are the agencies usually em- 
ployed. 

Davis H. Parpo.i, M.D. 


The Clinical Value of Bladder Pressure Estimations. 
Kenneth H. Watkins. British Jour. Urol., June, 1934, 
6, 104-118. 

Observations upon the pressure within the normal 
urinary bladder are recorded. Two different types of 
bladder paralysis have been demonstrated as the 
result of pressure studies. Definite information upon 
the condition of the bladder innervation can be ob- 
tained by making careful pressure estimations. It is 
pointed out that most of this information can be derived 
by more simple clinical means. 

Davis H. Parpbo.i, M.D. 


Pre-sacral Sympathectomy and the Urinary Bladder. 
E. D'Arcy McCrea and A. D. McDonald. British 
Jour. Urol., June, 1934, 6, 119-127. 

The sympathetic and parasympathetic nerves func- 
tion together in the regulation of the bladder, and the 
parasympathetic are by far the more important. 
While the action of one or the other may be pre- 
dominantly excitor inhibitor, yet it is not to be as- 
sumed that either is exclusively so, nor yet that they 
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are antagonists. Both nerves transmit sensory im- 
pulses, the pathway by the pelvic nerves being the 
more important. The precise action of the hypo- 
gastric nerves on the vesical sphincters is not known nor 
is it known that the former have any influence at all 
upon them. 

Davis H. Parpo.i, M.D. 


A Review of 162 Consecutive Personal Cases of 
Stone in the Upper Urinary Tract. H. P. Winsbury- 
White. British Jour. Urol., June, 1934, 6, 142-155. 

The author reviews 162 consecutive cases of stone 
in the upper urinary tract, and cites his personal ex- 
perience with this large series. The chief interest of 
these cases is the manner in which they illustrate the 
value of intravenous pyelograph in differentiating be- 
tween the various lesions. When a perinephric abscess 
produces pressure on the upper end of the ureter, the 
radiologic appearance may be somewhat similar, but 
there is no deformity of the intrarenal portion of the 
pelvis unless there is some renal focus. 

Davis H. ParRDOo.Li, M.D. 


GYNECOLOGY 


Experience with Short Wave Therapy in Gynecology, 
Particularly in Tumors of the Adnexa. E. Vogt. 
Strahlentherapie, 1934, 51, 526. 

The author used short electric waves in the treatment 
of acute and chronic type of peritonitis, salpingitis, 
and also in gonorrheal infections. The results were 
very encouraging. A most striking cure was ob- 
tained in a patient with severe gonorrheal arthritis in 
the knee which healed with complete function. 

Ernst A. PoHiLe, M.D., Ph.D. 


HIP JOINT 


Fractures of Neck of Femur, Dislocations of Hip, 
and Obscure Vascular Disturbances Producing Aseptic 
Necrosis of Head of Femur. D.B. Phemister. Surg., 
Gynec. and Obst., September, 1934, 59, 415-440. 

The vascular anatomy and the lack of collateral cir- 
culation about the hip is such that certain types of 
injury may, by damage of blood vessels, result in 
aseptic necrosis of a part or of all of the head of the 
femur. This is closely associated with non-union 
of the fracture, as shown by the author’s statistics. 

In the author’s experience it has been possible to 
determine from roentgenograms in from two to five 
months in the great majority of cases, especially of 
non-union, whether the head has remained alive or has 
undergone partial or complete necrosis. This is based 
on the fact that in case of non-union atrophy of disuse 
of the living bone develops during the period of im- 
mobilization, while the dead bone of the head does not 
atrophy. Roentgenograms made after an interval of 
from two to three months will show the necrotic bone 
to be relatively more dense than the surrounding 
atrophied living bone. 

It has been shown that connective tissue and blood 
vessels slowly invade the dead bone, which is then ab- 
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sorbed and replaced by new bone by the process of 
“creeping substitution.’’ This process may take place 
over a period of months or years. 

Traumatic dislocation of the hip severs the round 
ligament, which in some cases contains blood vessels 
supplying a portion of the head of the femur. This 
portion of the head undergoes aseptic necrosis unless 
there is an adequate collateral circulation in this region. 
If too extensive weight-bearing is allowed in these cases 
before the process of creeping substitution is completed, 
collapse of the head and permanent lameness of the hip 
result. The author reports one case each of necrosis 
and collapse of the head of the femur following fracture 
of the base of the neck with bone union and fracture of 
the greater trochanter. Other conditions in which 
aseptic necrosis occurs are as follows: Slipped femoral 
epiphyses during adolescence or late childhood; patho- 
logic dislocations of the hip; congenital dislocations of 
the hip that are reduced by manipulation or operation; 
arthroplasty for the mobilization of ankylosed hips; 
Perthes’ disease, and osteochondritis dissecans. Asep- 
tic necrosis has been noted also in adults in whom 
there is no history of an etiologic factor. Causative 
factors that have been considered are trauma, embolism, 
obliterative vascular disease, constitutional and endo- 


crine disturbances. 
J. N. AnE, M.D. 


THE INTESTINES 


Benign Stricture of the Intestine Due to Irradiation 
of Carcinoma of the Cervix Uteri. E. N. Collins and 
Thomas E. Jones. Surg., Gynec. and Obst., October, 
1934, 59, 644-649. 


The authors present six cases of benign stricture of 
the intestine which occurred in a series of 422 patients 
with cervical carcinoma treated by irradiation therapy. 
The recognition of this condition as a clinical entity is of 
great importance, for this curable lesion may be easily 
mistaken for metastatic carcinoma. 

Five of the six cases of this group had received both 
radium and roentgen therapy, and one patient had had 
only radium therapy. In all cases tubes of radon hav- 
ing 1.5 mm. of brass filtration enclosed in 2 mm. of 
rubber were used, and the dose administered varied 
from 2,440 to 4,240 millicurie-hours. Roentgen 
therapy was administered through four portals—supra- 
pubic, right iliopubic, left iliopubic, and post-sacral. 
Each portal received 50 per cent of a skin dose at a 
time, and the entire course in each case was given in 
from 5 to 7 days. The factors employed were: 200 
K.V.; from 5 to 8 ma.; filtration, from 0.5 to 1.0 mm. 
of copper and 1 mm. of aluminum; focal skin distance, 
50 centimeters. The skin unit dose was 800 r, the esti- 
mated 10 cm. depth dose was from 30 to 40 per cent, 
and the total calculated roentgen dose about the 
cervix was approximately 800 r. 

The lesion found in these cases consisted of a local- 
ized, annular, fibrous thickening of the wall of the in- 
testine, associated with a varying constriction of the 


lumen. It is believed that ulceration may or may not 
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be present at the time the lesion is observed at Opera- 


tion. 

The history of unusual intestinal symptoms, such as 
tenesmus, diarrhea, mucus and blood in the stools, fora 
period of three weeks or longer, immediately following 
irradiation therapy, is considered of significance in the 
diagnosis of this condition. With the formation of the 
stricture the patient complains of unusual constipation, 
followed by symptoms of intestinal obstruction, 
Because of the fixation by adhesions of the involved 
segment it may be impossible to examine the lesion by 
means of the sigmoidoscope. The colon roentgen ex- 
amination is considered the most important single 
means of revealing the condition. An annular filling 
defect, somewhat similar to the appearance of an in. 
filtrating carcinoma, is noted if the obstruction is not 
complete. However, in the case of the benign stricture 
the defect is hour-glass in appearance, and, although 
small, is fixed in position and presents a more gradual 
line of demarcation between the normal and abnormal 
tissue than is usually seen in malignancy. 

Since it is believed that irradiation stricture may de- 
velop in a localized segment of intestine because this 
segment, during radium irradiation, remains con- 
stantly adjacent to the area being treated, the lesion 
should be prevented if the position of this segment can 
be changed at intervals during the time the radium is in 
place. The authors advise, therefore, changing the 
position of the patient at intervals from the usual 
horizontal to the Trendelenburg position when the 
radium is placed high in the fundus. During the 
cervical application the moderate Trendelenburg posi- 
tion should serve to separate the intestine sufficiently 
from the radium. The use of pitressin, administered 
after the usual thorough emptying of the intestine to 
stimulate continued intestinal peristaltic activity, and 
the colon tube, to prevent the accumulation of gas, are 
also suggested. 

J. N. Ané, M.D. 


THE KIDNEYS 


Carbuncle of the Kidney. Joseph A. Lazarus. Am. 
Jour. Surg., July, 1934, 25, 155-162. 


The author reports eight cases of carbuncle of the 
kidney. In his series, five occurred in females. He 
draws the following conclusions: 

Carbuncle of the kidney is a distinct clinical entity. 
In 75 per cent of the cases the right kidney was in- 
volved. 

A history of pain and tenderness in the lumbar region, 
accompanied by fever and loss of weight, with a scarcity 
of urinary symptoms, especially when following 4 
carbuncle or furuncle elsewhere in the body, is 
tremely suggestive of this condition. 

Cystoscopy offers little aid in diagnosis. Roentgen0- 
logically an effacement of the psoas margin, with an 
enlargement of the renal silhouette on the affected side 
is very suggestive of this disease. Absence of the psoas 
margin was noted in all cases of this group, while an 
enlarged renal silhouette was seen in 50 per cent of them. 
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A bulging in the flank was noted in all. Since peri- 
nephritic abscess so frequently accompanies carbuncle 
of the kidney (87.5 per cent in this series), it is encum- 
bent upon the surgeon when operating for a perinephri- 
tic abscess to carefully explore the kidney in order to 
rule out a possible co-existing carbuncle. 

The lesion is usually produced by an organism of at- 
tenuated virulence of the staphylococcus group. Ex- 
treme conservatism is indicated in treating these cases. 
The procedure of choice, as noted in this series of eight 
cases, is simple incision and drainage. Nephrectomy 
should be reserved only as a procedure of last resort. 

Wound dakinization has proved an extremely valu- 
able means of curtailing post-operative convalescence. 
The prognosis is good, especially when intervention is 
instituted early. 

Davis H. Parpo.i, M.D. 


Wilms Tumor of the Kidney. Samuel J. Sinkoe, 
Major F. Fowler, and Louis Berger. Am. Jour. Surg., 
July, 1934, 25, 163-169. 

The authors wish to emphasize certain facts in con- 
nection with their case, which verify the findings of 
other clinical investigators. A diagnosis should be 
made as early as possible and proper therapy im- 
mediately instituted. Recognition of renal pathology 
due to neoplastic involvement is not difficult with the 
aid of a complete urologic study. Early operative 
interference offers the best prognosis. If the tumor is 
found to encroach upon adjacent vital structures, the 
outlook is not favorable, due to surgical shock and 
frequency of recurrence. The curative value of the x- 
ray and radium is questionable when they are used 
alone; however, in conjunction with surgery, they 
may be of considerable value. 

Davis H. Parpo.i, M.D. 


THE LUNGS 


The Diagnosis and Treatment of Pulmonary Abscess 
inChildren. David T. Smith. Jour. Am. Med. Assn., 
Sept. 29, 1934, 103, 971-974. 

Pulmonary abscess is not diagnosed as frequently 
in children as in adults probably because it occurs less 
commonly and is more difficult to differentiate from 
other pulmonary infections. Among 2,250 cases of 
lung abscess collected from the American literature, 
only 59 were in infants and children. Among 2,119 
patients admitted to the pediatric service of the Duke 
Hospital, seven had pulmonary abscess. Thirty-nine 
cases collected from the literature have been analyzed 
for predisposing causes, supplemented by six previously 
reported from the Duke Hospital. Twenty-four 
followed pneumonia, 13 followed tonsillectomy, one 
followed aspiration of a foreign body, one followed 
€xposure, and one followed aspiration of a mem- 
brane in a case of Vincent’s angina. 

There are four possible routes by which the infecting 
material may reach the lung. It may be introduced 
directly by a penetrating wound, it may drain in 
through the lymphatics, it may enter through the 
blood stream as an embolus, or it may be aspirated. 


Cutler and his co-workers believe that most, if not all, 
of the abscesses following operations are embolic in 
origin. Certainly those following aspiration of a for- 
eign body must reach the lungs through the air passages 
and those which follow pneumonia are logically ex- 
plained by the same mechanism. Abscesses that follow 
operation in sterile fields, which remain sterile, are best 
explained by the aspiration of infected material while 
the patient is under an anesthetic. It is Cutler’s 
opinion that the majority of cases which follow opera- 
tions on the tonsils and other structures in the upper 
respiratory tract are also due to simple aspiration. 

In children, as in adults, pulmonary abscesses can be 
divided on the basis of etiology into (1) bacterial ab- 
scesses, (2) fusospirochetal abscesses, and (3) fungous 
abscesses. As a rule the bacterial abscesses are not 
gangrenous while the fusospirochetal abscesses, whether 
diffuse through one or more lobes or limited to a small 
area in one lobe, are always gangrenous. The common 
bacteria that produce abscesses are staphylococci, 
Friedlander’s bacilli, certain streptococci, Bacillus pyo- 
caneus, Bacillus influenza, and the members of the gas 
gangrene group of bacilli. The souce of the mixture of 
organisms which is responsible for the fusospirochetal 
type of abscess is generally the gums or the tonsils of 
the patient, although occasionally it may be contracted 
from another individual. 

The history, physical signs, and x-ray shadows may 
be identical in cases of bacterial abscess, fusospirochetal 
abscess, and mycotic abscess. The final diagnosis 
rests entirely on a study of the pulmonary secretions. 
Exploring the lung with a needle in search of an ab- 
scess is contra-indicated because of the danger of pro- 
ducing empyema. 

The general supportive measures, such as rest in bed, 
forcing of fluids, high vitamin diet, and postural drain- 
age can be equally well applied to all types of pulmon- 
ary abscess. Bacterial abscess of the gas gangrene 
group should be treated with specific or polyvalent 
antigangrene serums. The acute staphylococcic ab- 
scesses might be treated with new staphylococcus 
antitoxin. Abscesses due to other bacteria should 
be treated palliatively in the acute stage unless em- 
pyema develops. If the lesion persists for three 
months, it has reached the chronic stage and should 
be treated by open operation and drainage. The fuso- 
spirochetal type should be diagnosed and arsenic treat- 
ment started within the first two weeks if the best 
results are to be obtained. 

The mycotic abscesses of the lung should be treated 
by gradually increasing doses of potassium iodide. 

CHARLES G. SUTHERLAND, M.D. 


Syphilitic Gumma of the Lung: Case Report. 
Eugene Freedman and Charles S. Higley. Am. Jour. 
Roentgenol. and Rad. Ther., March, 1934, 31, 333-339. 

Referring to a recent review of the literature, the 
authors state that between the years 1854 and 1920 
only 48 cases of pulmonary syphilis with autopsy verifi- 
cation have been reported in the literature. 

The patient, a woman of 36 years of age, was ad- 
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mitted to the hospital complaining of abdominal en- 
largement, swelling of the legs, jaundice, and a non- 
productive cough with slight dyspnea of short duration. 
She had had five miscarriages: there were four living 
children. Chest examination showed dullness and 
crepitant rales at the right base, and a soft systolic 
murmur at the apex. The spleen and liver were both 
enlarged. The blood Wassermann was four plus. 
X-ray examination showed a dense clouding in the right 
lower lung, obliterating the diaphragm, which was 
attributed to atelectasis of the middle lobe. Also 
there was seen in the apex of the lower lobe an oval 
density measuring about 8 by 3 centimeters. Under 
antisyphilitic therapy the clouding partially cleared but 
the nodule remained unchanged. Shortly before death 
the patient developed rales in both lungs and a fever 
of 39.5° C. She died on the fiftieth day after admis- 
sion. A clinical diagnosis of pulmonary syphilis had 
been made by ruling out tuberculosis and malignancy. 
At postmortem examination the gummatous mass in 
the inner upper portion of the right lower lung was 
found to be typical grossly and microscopically of syphi- 
lis. There were also scattered areas of fibrosis in the 
liver. 

When syphilis attacks the lungs there may occur an 
interstitial fibrosis (commonest form), single or multiple 
gummatous masses, or diffuse lobar pneumonia (affect- 
ing infants chiefly). The gummatous lesions are more 
apt to respond to treatment than are the interstitial 
ones. 

J. E. Hasse, M.D. 


LYMPHATIC SYSTEM 


A Roentgen Study of the Absorption by the Lym- 
phatics of the Thorax and Diaphragm of Thorium Di- 
oxide Injected Intrapleurally into Animals. L. J. 
Menville and J. N. Ané. Am. Jour. Roentgenol. and 
Rad. Ther., February, 1934, 31, 166-172. 

These workers were the first to visualize by roentgeno- 
logic methods the various portions of the lymphatic 
system by means of injection of thorium dioxide 
subcutaneously, intradermally, and intrapleurally, 
intraperitoneally, intrapericardially and _  intracar- 
diacly, both in laboratory animals and in selected 
human subjects. Laboratory animals included rats, 
dogs, and rabbits. All cases examined were first 
radiographed, then injected with the contrast medium, 
and then studied both fluoroscopically and by serial 
roentgenograms at 24-hour intervals. 

The first portion of the lymphatic system to be 
visualized following intrapleural injection was the 
sternal group of glands, this occurring within an hour 
after injection, hence the writers conclude that the 
first absorption was through the parietal pleura. 
Lymph vessels were visualized on both sides of the 
chest following injection into one side only, thus 
clearly indicating the presence of connecting vessels 
between the two sides. The diaphragm of all labora- 
tory animals absorbed thorium in greater quantities 
when the injections were intraperitoneal than when 
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intrapleural. Following intraperitoneal injection of 
thorium dioxide into a human being, visualization of 
both abdominal lymph vessels and glands and of thor. 
acic glands was obtained. 

J. E. Hasse, M.D, 


THE OVARIES 


Our Results in the Treatment of Carcinoma of the 
Ovary. C. Schroeder. Strahlentherapie, 1934, 51, 
465. 

Fifty-six cases (histologically proved) of carcinoma of 
the ovary were seen in the author’s clinic from 1923 to 
1929. A cure was obtained in 32.1 per cent. If ar. 
ranged according to type of treatment it appeared that 
laparotomy plus irradiation cured 9 per cent, incomplete 
operation and irradiation 25 per cent, and radical opera- 
tion plus irradiation 60 per cent. Patients who had 
laparotomy, complete operation, or no operation at all 
received 1,800 r (in the depth) during a period of 14 
days. Patients who had incomplete operation received 
a total of 900 r (in the depth) given in 11 days, 

Ernst A. Poute, M.D., Ph.D. 


PERITONEUM, TUBERCULOUS 


Our Method of Roentgen Therapy of Tuberculosis of 
the Genital Organs and Peritoneum in Women. C. J. 
Gauss. Strahlentherapie, 1934, 51, 371. 

The author reports his experience regarding roentgen 
therapy of tuberculous peritonitis in women. Of 40 
cases treated in his clinic, only 25 could be traced. 
Technic: K.V.(?); 1mm. Cu + 1mm. Al; 20 X 24cm. 
over anterior lower abdomen at 50 cm. F.S.D. Every 
six weeks decreasing surface doses were given: 120, 100, 
80, 60, and 40 r. Eighteen patients responded well 
to the treatment: four were improved and three only 
temporarily benefited. The menstruation was not dis- 
turbed in the majority; however, no pregnancies oc- 
curred. The importance of an accurate diagnosis is 
emphasized; if necessary, laparotomy should be per- 
formed to establish the diagnosis. 

Ernst A. Pou et, M.D., Ph.D. 


THE PROSTATE 


Roentgen Treatment of Benign Hypertrophy of the 
Prostate Gland. Benjamin S. Barringer, Archie L. 
Dean, Jr., Ralph E. Herendeen, and James J. Duffy. 
Am. Jour. Roentgenol. and Rad. Ther., March, 1934, 
31, 350-355. 

Thirty-four patients with benign prostatic hyper- 
trophy have been given adequate trial deep x-ray 
therapy and followed for a sufficiently long time to 
permit the observers to determine their end-results. 
Twenty-three of these 34 men had a residual urine of 60 
c.c. or more; the others, less than 60c.c. The former 
group would include those for whom prostatectomy 
would be advised by most urologists. Seven of these 
23 cases showed improvement of symptoms, with the 
residual urine being decreased to little or none. This 
percentage of successful results represents fairly well, 
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in the opinion of the authors, just about what can be 
accomplished by roentgen therapy. 
Histologic changes occurring in the hypertrophied 


prostate are numerous and varied, of which lym- 


phocytic infiltration, congestion and edema, and 
smooth muscle tissue and epithelial overgrowth are 
unstable factors which might respond to radiation 


therapy. ; . 
In most instances the patient was studied to deter- 


mine accurately the amount of residual urine, then 
treated by catheterization, irrigation, massage, and 
internal medication to the point of maximum benefit, 
after which he was referred to the roentgenologist to 
determine how further improvement could be accom- 
plished by him. Ordinarily three fields were used: 
suprapubic, perineal, and sacral, about 200 r being 
given to one portal every other day until the three 
portals had each been irradiated once, then at about ten- 
day intervals. A second, third, and even fourth series 
may be given. Since the accumulated depth dose is 
only about 34 per cent of an erythema dose, per cycle, it 
is believed that beneficial results are primarily due 
to decrease and control of the edema in the gland. 
It also seems probable from study of the good results 
achieved in this group of cases that the ‘‘simple bi- 
lateral lobe hypertrophy”? described by Randall is 
the type best suited to this form of treatment. 
J. E. Hasse, M.D. 


RADIATION EFFECTS 


Fundamental Principles of Pre-operative Irradiation. 
0. Jiingling. Strahlentherapie, 1934, 51, 393. 

The author discusses briefly the indications for pre- 
operative irradiation as practised in his clinic. He 
feels that pre-operative exposure of a tumor is not only 
a therapeutic but also a diagnostic method, since it 
offers an opportunity to determine the radiosensitivity 
ofaneoplasm. There are no serious contra-indications 
to pre-operative irradiation; the operation is not ren- 
dered more difficult nor is there any disturbance of the 
healing of the wound. 

Ernst A. Pon_e, M.D., Ph.D. 


RADIOLOGY, PRACTICE OF 


Radiology as an Aid to the General Practitioner. 
E. Kaye Le Fleming. British Med. Jour., Sept. 8, 
1934, pp. 462-464. 

Speaking as a general practitioner, the author be- 
lieves that the closest contact and co-operation be- 
tween the radiologist and the general practitioner is 
necessary. The science of radiology is technically 
outside the sphere of the knowledge of the general 
Practitioner and is advancing so rapidly that the busy 
general practitioner cannot keep pace with it. Be- 
cause of the expense of radiologic examination and 
irradiation therapy, there is often some hesitancy in 
Tfecommending an expensive form of examination or 
treatment without good knowledge of its nature and 
its probable efficacy. Therefore, there is a danger 
that the tie between radiologist and general practi- 
“loner may become weakened or even lost, to the dis- 


advantage of all concerned. The solution of this 
problem depends upon co-operation among radiologists 
in the study of their results, and the systematic presen- 
tation of these results to the general practitioner who 
seeks them. 

The author discusses the use of the x-ray in the 
diagnosis and treatment of the most common condi- 
tions in which he seeks aid from the radiologist. 

J. N. ANE, M.D. 


THE SPINE 


The Oblique View for Demonstration of the Articular 
Facets in Lumbosacral Backache and Sciatic Pain. 
Ralph K. Ghormley and B. R. Kirklin. Am. Jour. 
Roentgenol. and Rad. Ther., February, 1934, 31, 173- 
176. 

It is important that all patients complaining of back 
pain with sciatic radiation be studied carefully as to the 
small joints formed between the adjacent facets of the 
fifth lumbar and the first sacral vertebre. This cannot 
be done well roentgenologically by anteroposterior and 
lateral examinations only, even when stereoscopy is 
employed, but by rotating the patient into an antero- 
posterior oblique position and using an angle of about 
32 degrees from the horizontal, these joints can be 
clearly demonstrated and narrowing of joint space, 
marginal proliferation of bone, facet fractures, and 
anomalous development may be shown. It is the 
authors’ belief that in cases in which there develops 
sudden sharp pain low in the back, with or without 
sciatic radiation, and in which relief is accomplished 
by manipulative procedures, the seat of the trouble is 
more probably in these small articulations or their 
facets than in the ligaments alone. 

J. E. Hasse, M.D. 


THE STOMACH 


The Cascade Stomach. Werner Kaufmann. R6nt- 
genpraxis, June, 1934, 6, 345-355. 

Cascade stomach has been explained by many 
different theories. According to the observation of 
the author this anomalous behavior of the stomach is 
usually caused by constitutional factors and is seen 
most frequently in stout persons, when the stomach is 
forced into a more or less horizontal position not much 
below the diaphragm. There are, however, some other 
causes for it: extrinsic pressure on the stomach by an 
accumulation of fat in the region of the tail of the 
pancreas, or, in thin persons, an accumulation of gas 
in the left colon. Gaseous distention of the stomach 
itself is of importance also; the air swallowed during 
eating expands the cardiac end of the stomach which 
tends to become as round as a balloon. Adhesions 
which pull the pyloric end of the stomach toward the 
right (cholecystitis, duodenal ulcer, etc.) may cause the 
same phenomenon. The cascade deformity of the 
stomach is constant in the constitutional type (stout 
persons with good abdominal muscles); it is not con- 
stant in cases in which a gas-filled colon causes it. 
This colonic gas is usually not due to fermentation and 
indigestion, but, rather, to hydrostatic pressure. Some 
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of the symptoms of cascade stomach with excessive gas 
in the stomach and colon may be improved by reduc- 
ing the amount of fat in the abdomen (diet), and by the 
patient taking abdominal and diaphragmatic exercises. 
In thin individuals with relaxed abdominal muscles, 
gain in weight, exercise, and an abdominal support will 
achieve results. 

H. W. HErKe, M.D. 


THE TESTES 


The Function of the Testes after Puberty. T. E. 
Hammond. British Jour. Urol., June, 1934, 6, 128-141. 

It has been held for years that without testes no 
spermatozoa could be formed, and without sper- 
matozoa no impregnation could take place; this still 
holds true. The functions attributed to the internal 
secretion is based on erroneous deductions. 

The internal secretion is probably essential for the 
true development of the secondary sexual characters. 
When once these are formed, removal of the glands 
leads to very little change, though shaving need not be 
so frequently performed. 

It has some action in stimulating sexual desire and 
power. After castration both persist but to a lessened 
degree, and tend to disappear at an earlier age. The 
internal secretion probably has some action upon 
metabolism, as shown by the tendency to put on fat 
after castration. It may also have some action upon 
that elusive condition known as general tone. The 
secretion certainly has not that action upon the mental 
and physical well-being which has in recent years been 
claimed for it. 

Davis H. Parpo.i, M.D. 


THYROID (THERAPY) 


Observations on Irradiated Cases of Thyrotoxicosis. 
W. Lahm. Strahlentherapie, 1934, 51, 382. 

During 1932 and 1933, 110 cases of thyrotoxicosis re- 
ceived roentgen therapy in the author’s clinic. Only 
patients with a basal metabolic rate above +20 are 
analyzed in this report. Technic: 100-150 r over the 
thyroid and thymus once a week up to 700 r total dose. 
The spleen received 200 r if enlarged. The hypophysis 
was also treated occasionally by applying 150 r over a 
left and a right temporal field. Ovarian irradiation was 
sometimes given. The results were very gratifying; 
as indicators for improvement the author uses the 
weight and the subjective symptoms, particularly heart 
symptoms, and also the basal metabolic rate. In men, 
the disease seems to take a more severe course and is 
more difficult to influence than in women. 

Ernst A. Pouie, M.D., Ph.D. 


TONSILS 


Ten Years’ Experience with Roentgen Therapy in 
Non-malignant Disease of the Tonsils in Over One 
Thousand Patients. G. Schulte. Strahlentherapie, 
1934, 51, 365. 

During the period 1924-1934 the author treated over 
a thousand cases of chronic tonsillitis with roentgen 
rays. Technic: 180 KV.; 1 Cu +1 Al; 6 X 8cm. 
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field; 30 cm. F.S.D., 175 r over left and right cervical 
area, central ray directed to angle of jaw. If the treat. 
ment was tolerated well, two fields were applied on one 
day. Treatment was repeated after four and, if neces. 
sary, after eight weeks. In children, 140 KV., filtered 
through 4 Al, and a total of 135 r usually suffices. The 
results were excellent; 86.1 per cent were cured, 11.9 per 
cent improved, and 2 per cent did not derive any benefit 
from the treatment. Seven of the latter cases were 
operated on. The author believes that if cases are 
carefully selected, even better results may be expected, 
The advantages of irradiation as compared with opera- 
tion are briefly discussed. 

Ernst A. PoHLe, M.D., Ph.D. 


TUMORS (DIAGNOSIS) 


Endothelial Myeloma: An Analysis of Cases, 
Willis C. Campbell. Jour. Bone and Joint Surg, 
October, 1934, 16, 761-780. 

The author analyzes 23 cases which presented factors 
more or less suggestive of endothelial myeloma. Of 
these, 11 cases were classified by the Registry of Bone 
Sarcoma of the American College of Surgeons as endo- 
thelial myeloma, and three cases as_ unclassified sar- 
coma. Six cases of endothelial myeloma were not sub- 
mitted to the Registry of Bone Sarcoma, and in three 
the final diagnosis of the bone pathology was inflamma- 
tion. 

Roentgenographic examination of the 17 cases of 
endothelial myeloma showed that there were 11 tumors 
in the shaft of the long bones, two near the ends of the 
long bones, one on the end of the bone, one in the ilium, 
one in a rib, and one in the pubic bone. Four of the 
17 patients had had operations for acute osteomyelitis. 
Four cases gave a history of sudden onset and in only 
one of these was the patient treated for osteomyelitis, 

Five of the 11 registered cases had x-ray treatment 
and Coley’s toxins and of these three are living and 
well, 7, 4, and 3 years, respectively, after treatment. 
However, two of these three patients also had amputa- 
tion in addition to x-ray therapy and toxins. X-ray 
treatment was employed in two cases, with improve- 
ment in both. This was more marked in the patient 
who lived four and one-half years after treatment. 

The symptoms of intermittent pain, with swelling, 
found in Ewing’s tumor, is also seen as a result of 
syphilis, osteomyelitis of Garré, subacute and low- 
grade osteomyelitis and osteogenic sarcoma. In 
syphilis, the Wassermann reaction and the roentgeno- 
graphic demonstration of the bone changes will help in 
the differentiation. In Garré osteomyelitis there is 
often a history of a sudden onset, with a slight eleva- 
tion of temperature, but no recurrent attacks. The 
bone changes of Garré osteomyelitis consist of conden- 
sation and spindle-shape enlargement, with prolifera- 
tion of the periosteum. In the early stage of Ewing's 
tumor there is condensation, but no expansion. In the 
second stage there is proliferation of the periosteum, 
with destructive changes in the shaft. si 

The differentiation of acute infectious osteomyelitis 
and Ewing’s tumor is of great importance. In acute 
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infectious osteomyelitis, the onset is sudden, with no 
previous local symptoms. In this condition the tem- 
perature is high, with a marked increase in the total 
white cells and in polymorphonuclear neutrophils. In 
the early stage of Ewing’s tumor the temperature is 
usually about from 99 to 100 degrees, although it may be 
higher. While there may be a moderate increase in 
the total white cell count the differential count is usually 
about normal. The roentgenogram is of great value 
in the diagnosis, for in acute pyogenic osteomyelitis the 
x-ray examination is negative at the onset and remains 
negative for from two to four weeks. In Ewing’s tu- 
mor, however, there are always structural changes in 
the bone by the time the symptoms are apparent. The 
histologic examination of a section will reveal the pres- 
ence of tumor in Ewing’s, while the presence of organ- 
isms can be demonstrated by cultural methods in acute 
osteomyelitis. Differentiation of these conditions may 
be difficult, however, in a case of Ewing’s tumor in 
which there has been an operation followed by a drain- 
ing sinus. X-ray therapy is likewise of value in the 
differentiation of these conditions, for in Ewing’s tumor 
a marked, rapid recession of the tumor will be noted 
while it will have no effect in a case of acute osteomye- 
litis. 

The differentiation between osteogenic sarcoma and 
Ewing’s tumor depends upon the history and the x-ray 
examination. The rapidly growing osteolytic type of 
osteogenic sarcoma which results in destruction of the 
entire bone may appear similar to the third stage of 
Ewing’s tumor after disintegration of the reactive bone 
layers of the periosteum has occurred. Irradiation 
therapy will prove of value in the differentiation, as 
osteogenic sarcoma does not respond to irradiation. 
Metastatic carcinoma may closely resemble Ewing’s 
tumor as demonstrated by Hirsch and Ryerson in the 
case of a boy, six years old, with primary carcinoma in 
the bronchi. 

J. N. Ané; M.D. 





The Results of Examination of the Petrous Bone in 
Auditory Nerve Tumors. Bertil Ebenius. Acta 
Radiologica, 1934, 15, 284-290. 

This communication deals with the x-ray findings of 
34 cases of acoustic tumors, all of which were verified at 
operation at the Royal Seraphimer Hospital, in Stock- 
holm, during the period 1929-1933. In order to esti- 
mate the value of the x-ray signs, careful study of the 
normal variations was also made, 100 clinically normal 
heads being similarly radiated. As to projections, the 
author believes the frontal-dorsal (occipital) and axial or 
submental-vertical to be the only satisfactory and reli- 
able ones: the latter view should project the angles of 
the mandible just anterior to the petrous apices. It is 
also emphasized that the films should be slightly over- 
exposed for best recognition of pathologic details. In 
the 100 normal skulls the width of the internal acoustic 
meatus varied from 5 to 9 mm. (average, 6.3 mm.) on 
the fronto-dorsal film, and from 4 to 8 mm. (average, 
as mm.) on the axial film, using a 74.5 cm. target-film 
distance and a 3.5 cm. table-surface-film distance. 


(Film calculations 25 to 28 per cent increased over 
actual.) A difference of 1 mm. or more in the width 
of the opening was encountered in 59 per cent of the 
normal cases. In 80 per cent of the proven tumor 
cases an expansion deformity of the canal is of more 
diagnostic importance than mere expansion of the 
orifice. Usually decalcification of the petrous bone 
accompanies the canal changes (58.8 per cent of these 
cases). Of the seven cases which showed no canal 
changes, five revealed areas of destruction in the 
petrous apex and dorsum selle#, thus localizing the 
tumor in the cerebello-pontine angle. The other two 
cases gave signs of increased intracranial pressure only. 
Hence there were no cases with entirely negative x-ray 
findings in the entire series of cases by this method of 
study. 
J. E. Hasse, M.D. 


TUMORS (THERAPY) 


A Lymphosarcoma of the Stomach and its Cure by 
Roentgen Therapy. R. Kaiser. R6ntgenpraxis, April, 
1934, 6, 233, 234. 

An interesting case of lymphosarcoma of the stomach 
and an apparent eight-year cure are described. In 
1926 a large tumor of the stomach was diagnosed by 
roentgen examination. At operation, an inoperable 
malignant tumor was found in the posterior wall; a bi- 
opsy proved the tumor to bealymphosarcoma. Roent- 
gen therapy was begun after operation, as the only 
possible chance for the patient. The tumor itself re- 
ceived about 70 per cent of an S. E. D. from anterior 
and posterior fields. The treatment was repeated three 
times at intervals of three months. One year after- 
ward there was no palpable tumor, the patient had 
gained 30 pounds and felt well. Another examination 
in 1934 revealed no pathology clinically nor roentgeno- 
logically. 

H. W. HEFKeE, M.D. 





Irradiation Treatment of Malignant Intrathoracic 
Tumors. F. G. Chandler, N. S. Finzi, and James 
Maxwell. British Med. Jour., Oct. 20, 1934, pp. 
714-717. 

The authors review a group of 70 cases of malignant 
intrathoracic tumors treated by irradiation therapy, 
and analyze the results obtained with this form of 
treatment. In the study of these cases microscopic 
examination of a section of the thoracic growth or of a 
metastasis was considered of greatest diagnostic im- 
portance. The material for examination was obtained 
by thoracotomy in seven cases, by bronchoscopy in 
seven, by removal of a metastasis in five, and from 
postmortem material in 19 cases. Careful and thor- 
ough clinical and roentgenologic examinations were 
obtained in all cases, and no doubtful cases were 
included in this series. 

Of the 70 cases of intrathoracic tumors, there were 44 
of bronchial carcinoma treated by the x-ray with the 
following results: Twenty-three cases showed marked 
relief of symptoms, with an average duration of life 
after beginning treatment of 9.7 months; seven cases 
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showed incomplete but definite relief of symptoms, with 
an average duration of life of 8.6 months; fourteen 
cases showed no change in condition of the patient 
after treatment and had an average duration of life of 
5.4 months. In ten cases of bronchial carcinoma in 
which radium or radon was introduced directly into the 
growth through a bronchoscope the average duration of 
life after the operation was 2.4 months. In two cases 
radium was inserted into the tumor through the chest 
wall. One case showed marked temporary diminution 
of the tumor and in the other patient a decided im- 
provement was noted for a few months. 

The nine cases of malignant tumors other than 
bronchial carcinoma included the following: Second- 
ary hypernephroma, primary sarcoma, secondary sar- 
coma, secondary carcinoma, and endothelioma from the 
thymus. In four cases of this series treatment had 
little or no effect; in two cases hemoptysis was ap- 
parently controlled, and in one case the intrathoracic 
growth was seen to diminish in size. The two remain- 
ing cases, which were diagnosed as endothelioma from 
the thymus and secondary carcinoma from the thyroid, 
are alive 11 and 21 years, respectively, after treatment. 

The remaining five cases presented in detail by the 
authors include those in which both the clinical picture 
and the x-ray appearance suggested malignant tumor 
but in which no histologic proof of the nature of the 
mass was obtained. In all of the cases of this group 
either cure or great relief has occurred. 

J. N. Ane, M.D. 


THE UTERUS 


Radiation Therapy of Uterine Carcinoma. 
Strahlentherapie, 1934, 51, 453. 

The author analyzes further the results obtained at 
the Women’s Clinic, University of Munich, in radiation 
therapy of uterine carcinoma. From 1913 to 1928, 
2,202 patients were admitted, 2,039 were treated, and 
395 were cured (17.9 per cent). The respective result 
in early cases (Group I) was 45.1 per cent. A compari- 
son with the cases treated in 1927 or 1928, with more 


F. Voltz. 
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efficient technic, shows that the total percentage of ey 
amounted to 22.6 percent. In carcinoma of the fundus 


the percentage of cure amounted to 40.6 per cent 
cases seen during the period from 1913 to 1928. 
Ernst A. Poute, M.D., Ph.D, 


Intravaginal Irradiation at Close Range of Carcinog 
of the Cervix. H. Martius. Strahlentherapie, 1934 
Si, 477. 

It is a recognized fact that carcinoma of the 
can be treated adequately by locally applied rg 
but that the peritoneum does not receive a sufficie 
amount of radiation. The author recommends for 
purpose the new ‘“‘body cavity x-ray tube” develog 
by Schaefer and Witte. With proper technic it is pos 
sible to get as much as 4,000 r to the pelvic wall withe xt 
producing injury. There is very little systemic rege 
tion, an observation which may be explained by the 
fact that only a small volume of tissue is irradiated. 

Ernst A. Pouie, M.D., Ph.D, © 


The Development of Radiation Therapy of Ute 
Carcinoma. A. Lacassagne. Strahlentherapie, 19 
51, 417. 

The author gives a brief history of the development 
the technic in radiation therapy of uterine carcinoma, 
The method practised in the leading clinics in the 
tire civilized world are briefly discussed. A very com 
plete bibliography is appended to the article. 

Ernst A. Pou.e, M.D., Ph.D. 


Supplementary Radium Treatment in Roen er 
Therapy of Uterine Carcinoma. H. Wintz. Strahilen= 
therapie, 1934, 51, 441. 

For the last twenty years the author has treated with 
roentgen rays alone most of the cases of uterine cance 
seen in his clinic. He compares his statistics with the 
of other clinics using a combined roentgen and radi 
therapy, and concludes that only patients treated 
insufficient quantities of roentgen rays should have 
tra-cervical or intra-uterine radium application. 

Ernst A. Ponte, M.D., Ph.D. 








